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INTRODUCTION 
Current meat consumption patterns and competition from other meats 
and meat substitutes present a challenge to today's pork producer to 
produce a higher quality product with a higher lean to fat ratio. One 
avenue or approach toward meeting this challenge could be through 
selection of superior breeding animals. 
Thus the major challenge at the producer level is that of 
· accurately determining the meatiest individuals for replacements. 
Historically man has relied upon the visual appraisal, however, few 
individuals are able to consistently estimate accurately the meatiness 
of the live animal. Therefore, the majority must depend upon selection 
. . 
aids. Actual carcass. cut-out data can be obtained, but this results in 
the loss of the breeding animal. The backfat probe is an accurate 
measure of fat thickness, however, it is limited to that determination. 
Thus the challenge becomes that of a means of measuring the meatiness 
of the individual live breeding animal. 
One of the more recent developments toward a means or method of 
accurately determining what is under the hide of the live animal has 
been the adaptation of ultrasonics or high frequency sound to the 
measurement of the fat and lean in the live animal. Ultrasonics, or 
the sonoray, can be used to measure the thickness of the fat and lean 
because sound travels through different density tissues at different 
speeds. The basic principle is that as the high frequency sound is 
directed through the tissues of the animal, an echo representing· each 
layer of fat or le�n is reflected upon the cathode ray tube. The fat 
and muscle depths are determi ned by the proper in terpretation of 
these echoes. 
Early attc�pts were directed toward the measurement of the fat 
thickness and the longissimus dorsi muscle area. The fat thickness 
measurement offered little advantage over the probe,. The 1,ongissimus 
dorsi muscle area measurements were time consuming and the accuracy 
depended to a large extent upon the operator, the type of machine and 
the type of restraining device. More recent work has been directed 
toward the prediction of the lean cut or ham and loin percentage with 
the ultrasonic measurements taken at various locations upon the animal 
body. 
The basic purpose of this project reported herein was to 
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evaluate the ability of the operator and the accuracy of the Branson 
Ultrasonic .Animal Tester No. 12 as a means for estimating the meatiness 
of live swine. Specific objectives were: (1) to estimate ·the 
longissimus dorsi muscle according to the methods developed by earlier 
r·esearchers, (2) to develop faster me thods of estimating the longissimus 
dorsi muscle area, (J) to develop measures on the h�� Thich might 
reflect a more accurate carcass valu� than 1ongissimus dorsi muscle 
area alone, and (4) to eva�uate the pro ictive value of the measurements 
taken at the tenth rj b an1.. the ham for prC? icting measures of carcass 
value. 
REVIEW OF LITERATURE 
� Evalttation · 
The olde s t  and probably the mo st widely u sed method of evaluating 
the live animal i s  the method of vi sual apprai sal .  However , only 
limited r e sear ch h as been repo rted on live evalu ation of swine. 
_ According to Bratzler and Margerum (1953 ) .  the e stimation of 
pr·eferred cut yi eld consisting �f the skinned hams , loi ns_, bellies , 
Boston butts and picnic shoulders as a percent of the live weight ·was 
mos t  diffi cult.  Hi gher correl ations were obtain ed between estimate s of  
backf�t and length and actual c arcass me asurements .  In thi s  study , 
three experi enced live s tock men s cored L�J4 ho gs for body len gth , 
backfat thickne s s  and pr eferred cut yieldo  _ The authors concluded that 
considerable tr aining and experi ence were necessary to accurately 
grade live ho gs of all weights into �he respective grade s .  
Sherritt et al• (1967 ) reported a contest wher e  swine producers ' 
estimate s  of b ackfat thickness,  loin eye siz e ,  body l ength and ham.,loin 
percent of li ve wei ght were s cored . Over a p eriod o f  three con s e cutive 
annual contests , several individuals con si stently placed high and 
generally their scores improved with experienc e .,  Correl atit)nS between 
the estimation s  and a ctu al me asurements for s even producers were 
signi fic ant in al  c as e s  for ham-loin perc ent . The average correlatio ns 
for all producers were bc.ck fat 0 . 52 ,  loin eye 0 . 51 ,  l ength 0 . 66 and 
ha'n-loin O o 61 . It was concluded that· live ho gs ca,"1 be correc t.,ly 
· evaluated by produc ers , and p!"oduce:c s can be tr ained to estii11at e 
the s e  factors o 
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Backfat Probe 
The live backfat prob e  has prob ably been the most widely acc epted 
as well as th e easiest and fastest me thod for estimating the leanness 
of the live animal . Haz el and Klin e (1952 ) were the fir st to develop 
an accur ate probing technique.  The method was very quick and easy to 
apply and caused little discomfort to the pigs . The correlation between 
the average of fo ur backfat measur ements taken on c ar cas ses  and on live 
hogs was 0 . 81 .  The mo st accurate locat ions were ju st behind the 
shoulder and at the middle of the lo in abou t 1 1/ 2 inche s off the 
midline of the body. Me asurement s made on 96 live hogs were slightly 
more accurat e as indicators of leanness and per c entage pri� al  cuts 
than were c arc as s  m easurement s of backfat thickness. Pearson !li al .  
(1958 )  also r eported that the li ve probe was more clo sely r elated to 
c arc as s cut-outs than backfat thickness measur ed on the carc ass .  Even 
though live probe and c arcass backfat are s eemingly me asur e s  of the 
s ame trait, it is apparent that l ive probe mo re accurately reflects 
leanness or fatness than doe s c arcas s  backfat thi ckne s s .  
In an attempt to explo re oth er si tes which mi ght b e  more 
accurat e ,  Haz el and Kline ( 19.53 ) conduc ted r e sea.r ch involvin g probing 
at eight si te s . on the l ive animal .  Pigs wei gh ing about 21 0 pound s were 
probed imm.ediat ely befor e sl aughter . Me asur ements on the live hogs were 
correlat ed w:i th c arcass data,  particularly percent lean cuts �Yid per c ent 
fat cuts. Four di ffer ent exp er iments were conduct ed involvL"lg fro.--r.1 48 
to 96 pigs each � While only two sites wer e probed :L� all four experi­
ments , ei ght si tes wer e probed in on e or mo re e)..rp erim ents . Correl ations 
between perc en t lean cuts , percent fat cut s and depth of fat measured by 
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probing were as  follows : behind shoulder over longisstmus dorsi , ... .  69 , 
0 .  76 ; middle of back over longissimus do rsi , ... .  55 , - 0. 54 ;  middle of loin 
over the longissi.�us dorsi, - . 70, 0 . 76 ;  middle of loin over t he l ast 
lumbar vertebrae, -. 48 ,  0. 53 ;  top of harn, - . 65 , 0 . 66 ;  tailhead, - -57 , 
0. 43 ; side of shoulder , -. 47 , 0. 54 and side of ham , ... .. 29 , 0 . 49. T'nese 
figures were interpreted as evidence that me asurements at some of the 
sites · reflect fatness and leanness  as accur ately as backfat measurements 
on the carcasses. The sites behind the shoulder , over the loin and the 
top of the ham were shown to have the greatest accuracy .  
According to  De  Pape and ¼natley (1956 ) , measurement of backfat 
thickness on 210 pound pigs by an average of six prob es was more highly 
correlated with percent primal cuts t carcas s  index and ham specific 
gravity than was backfat thickness measured on the carcas s .  The 
correlations between the thickness of backfat on the carcass arrl the 
live hog measurements taken at various ages were all positive and 
showed a definite upward trend wlth increasing age.  
The relationship of carcass yields and the live hog probe taken 
at various weight$ and lo cations was examined by Hetzer � al. (1956). 
The measurements were t8...�en on 140 pigs ,  consisting of 45 bo ars , 3 0  
bar-rows and 65 . gilts, at the wei ghts of  150 , 175 , 200 and 225 pounds . 
Probes were made approximately 1. 5 iJ1che s  off th e midline of the body 
behind the shoulder , at the middle of the back and at the middle of the 
loin. The intra- s ex an.d .. ,line correl ation between the average of the 
live hog measureme�ts a;.1.d the average of the five carcass backfat 
measurements increased from 0. 38 to O o 72 for measurements taken at 150 , 
and 225 pounds ,  respectively. The results suggested that when the live 
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hog probes were taken at weights between 175 and 225 pounds they were 
generally as accurate as were carc ass backfat measurements.  The results 
also .suggested that live hog measurements have greater accuracy for 
measuring fatness than for measuring percentage preferred cuts or 
percentage lean meat in hams. 
Zobrisky ..tl al. (1959a )  reported that correlation s between the 
four iean cuts and the live probes were higher for the hip probe tha.'Yl 
for the ham or shoulder pro be. However, ac cording to Zobrisky � al. 
(1959b ) the ham probe w as superior to the hip probe or shoulder probe 
as a single indic ator of fatn ess. They also reported the yield of 
fat can be more accurately measured in the live hog or carcass than 
the yield of the four lean cuts. This is possibly due to the well­
defin ed regions present on the carcass an d live animal for taking 
measurements associated with fatness. Most measurements of fatness 
measure the subcutaneous fat alone , whereas most measurements used to 
evaluate the lean are, in part, measures of fat, lean and bone or some 
combin ation of these three components. 
Muscle thickness and fat thickness over the supraspinous fossa 
and over the iliu.m were measured on 105 barrows and compared with other 
live measurements and carcass measurements as indications of c arc ass 
characteristic s by Holland and Haz el (1958 ) .  The average of three 
backfat probes was the most accurate indic ator of perc ent lean cuts and 
percent fat cuts among the live ani.mal measurements These measurements 
included backfat thickness over the supi�aspinous fo ssa arrl over the 
iliu.-rn , tape measurements of jowl and body dimensions , con i tion score 
and age at slaughter . The average  of three backfat probes was also a 
more accurate indicator of percent lean cuts and percent fat cuts than 
were the carcass measured length , area of loin eye at the tenth rib and 
at the last rib and backfat measurements. The probe measurements 
? 
appear to be sufficiently accurate and to have numerous other advantages 
over alternative methods. Therefore , the authors concluded that the 
live probe should be used widely for improvement in meatiness. 
Wilson _tl al . (1958 ) investigated the possible relationship 
between the shape of the back , live probe and carcass yield. The shape 
and width measurements were taken at the shoulder, the last rib and 
over the top of the ham by pressing a section of soldering wire over 
these areas, carefully removing it and tracing the impressions on graph 
paper. Live width values were significantly correlated with live probe, 
indicating that ·width was partially a function o f  backfat thickness . 
Ther.e was no correlation between yield of l ean cuts and shape of animal 
as measured by relative widths at shoulder, loin and ham. ·Neither was 
there an association between shape of back and yield of lean cutso  
Comparisons between the live probe and the lean meter conducted 
by Pearson � aL (1957 ) indic ated that there was little di fference 
in the usefulness  of either the live ·probe or lean meter for estimating 
backfat thi ckness and p ercentage of eith er lean or primal cuts. 
However, the hi gh er rel ationship fo r the live probe with both loin lean 
area and with fat trim indic ated the live probe to be a more re iabl e 
me�sure for e stimating carcas s leanness . 
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Comparisons Involving Ultrasonics and the Probe 
Comparisons of the live probe and ultrasonic type devices were 
conducted by many of the early investigators of the high frequency sound 
techniques as a means of measurin g the meatiness of the live pig. Price 
et al . (1958) reported that the ultrasonic method gave a close relation­
ship with live probe, carcass probe, backfat thickness on the intact 
carcass  and backfat thickness measured on a cross section of the rough 
loin at the sit,e of the ultrasonic reading. The measurement for lean 
at the should er appeared to be more difficult than the lean measurement 
at the loine 
Hazel and Kline (1959) co nducted research comparing the mechanical 
probe and the Kelvin and Hughes Mark V Fl:aw Dete·ctor. Th e study 
con sisted of 56 market pigs which were probed at three sites along the 
back. The sites were about 2 inches o ff the midli ne of the body behind 
the sho ulder , at the middle of the back and at the rear of · the loino 
They reported that the correl ation between tho average ultrasonic probe 
at a frequency of 2 . 5  megacycles per second (mc/s ) with percent lean 
cuts was - • 90.  The ultrasonic frequency of 1 e 5 me/ s had a corresponding 
correl ation of - •  76 while that of the mech8.nical probe was - . 89 0  The 
mechanical probe was more accurate at · the should er while the opposite 
was true at the loin. The ultrasonic probe at the loin (2e 5  mc/s ) gave 
a hieh correlation (- o 77 ) with percent h am.  
Major d1fficulties  encountered were that movements of the pig 
caused the fat depth and oscilloscope readings to vro·y. Al so ,  the 
fascia is usually indicated clearly on the oscilloscope and some care is 
nec essary in reading the oscilloscope to avoid mistaking this for the 
surface of the muscle . 
The authors recommended that ultrasonic measurements could be 
used for small pigs with small a.mounts of fat an d to probe the ha.� in 
order to reflect the true value of the carcass. 
Highly signific ant correlation coeffic ients between ultrasonic 
measurem ents of  fat with backfat thickness and the live probe were 
r eported by Price � al. (1960b ) ;  The correlation coefficients 
obtained for ultrasonic · fat measurements with live probe and actual 
backfat thickness were 0 . 91 and 0. 88, respectively. Ultrasonic 
measurements of the hot carc asses were also highly signific a.�tly 
c orrelated ( 0 . 9 3 )  with the fat measurements o f  the l ive animal .  
Live probe, backfat and ultraso nic measurements of fat wer e  
equal i n  value fo r predicting lean and primal cut-out. Fat thickn ess 
measured ultrasonically could be used to predict carc ass value, but 
it offered little advantage over commonly used probin g procedures .  
However, the possibility of applyin g ultrasonics in the grading of 
pork c arc asses on the rail in a systematic and perhaps automatic 
manner appeared feasible . 
Moody et al. (1962a) co;1cluded · that ther e was o signific �l"lt 
difference between the probe and the hi gh fre uency sound measurement 
at the shoulder, loin and rur.1p . 
· Lor1 issimus Dorsi Area  1•'1easure:1ent -- --
Stouffer (19 59 ) repor l,ed that the primary objective o f  the 
Cornell research was · to measure the area of the  lonr:issimus do:rsi on 
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the live animal. Therefo re, a frequency of  1 . 0 megacycle was used to 
allow the greater penetration which was necessary in order to accurately 
measure the dept� o f  the lean . 
According to Price et al . (1960b ) ultrasonic estimates of the 
depth of  the longissimus dor si muscle over the center of  the back in 
live hogs were signi ficantly related to depth and area determinations 
taken from a tracing. The ultrasonic esti�ate of lean depth on the 
carcass was improved when the e ffect o f  fat thickness was removed . 
The ultrasonic meas1:,1rements o f  l0an did not show sufficiently high 
relationships wi th lean cut-out to be directly useful for prediction ,  
but furthe r  refinement of  the method could produce a us eful 
relationship. 
Readings ta1<en at the 12th rib at l · or 1/2 inch intervals off 
the midline with a Reflectoscope equipped with a 1 .  0 mg. transducer 
resulted in significant but low co rrelation coefficients on 42 hogs 
eval uated prior to slaughter by Stouffer et a.l . (1961) . 
Based upon their limited data, the authors suggested that the 
positional variation of rib- eye area and fat thickness between the 12th 
and lJth ribs, changes of shape and size of the rib-eye due to 
sl aughtering , hanging and variability in pressure of the transducer 
against the hide during probing were probable factors accounting for 
low relationships between ultra.sonic and c arcass measurements . 
Accordin o- to Price et al . (1960a )  the correlation between t:, -- -
ultrasonic estimated lonp;j_ ssimus dorst area  o f  41 live hogs measured 
at various ano-les at  th e  last rib and actual eye muscle ar e a  was O. 74. b 
These authors reported that ultraso nic measure:nant was a tedious , ti .e 
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consuming job and that technique improvement will increas e  the precision 
of t his tool for use on live animals. Plottin g of the readings required 
some guessing but the mean of the estimates was very close to actual 
longissimus dorsi area . •  
Zobrisky et al . (1960 ) us ed high frequency sound to estim ate the 
longissimus dorsi muscle of 69 live hogs. Measurement of both the 
right and left lon.gi ssimus dorsi mus cle are a  between the 10th and 11th 
rib showed a high correl ation or � o .91 .  Ultraso nic me asurements of 
the longissi mu s  dorsi area at the 10th rib were correlated with the 
actual area by 0. 84 and 0. 81 for the ri ght and left side, respectively. 
Correlations of longi ssimus dorsi areas at the second and last 
rib with the area at the 10th rib were 0 . 75 and 0 . 93, respectively, for 
the right side and 0 . 78 and 0 . 92 fo r the left side. Likewise, the high 
frequency sound longissimus dorsi area estimates at the 10th rib had 
correlations of O. 61 and O. 78 with th e second and last rib • lomd ssimus 
dorsi area, respecti vely, for the right side and 0. 62 and 0 . 77 for the 
le�t side. Length and width measurements of the longi ssimus dorsi 
muscle cut at the 11th rib were correlated with the area tracing and 
also with the high frequency sound eztimates of the 10th rib longissimus 
dorsi muscle ar ea �  
Doornenbal et al . (1962 ) co:npare ultrasonic live measure.1 ent 
with several methods of carcas s  evaluation in swin e. Using ultrasonic 
measurements, the a1 ea ratio of l ean and fat at the 13th rib were 
determined. The averacre backfat , carcass l ength , weight in air and 0 
weight under water were ob tained on the dressed carcass . 
The ultrasonic measurement of the ratio of le an and fat at the 
13th rib had a low correlation �T1.th the chemically determined protein 
and fat .  Cross-sectional areas showed that the section close to the 
face of the ham and that of  the loin area at the 10th rib were the 
most ccurate in predicting fat and lean. 
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East et al. (1959 ) measured fat thickness on 77 live pigs with 
the Supersonic Flaw Detector, Mark 5 ,  made by Kelvin and Hughes. These 
workers evalu ated the animal at 14 positions which were marked with a 
wax pencil on the pig ' s  back directly over the spine. These positions 
w ere at 4 inch intervals in the mid-back and at 2 inch intervals at the 
loin and shoulders . Results indicated that 95% of the mean ultrasonic 
readings on a pig were within 13. 2% o f  the mean measurement on the 
c arcass . 
According to King (1963 ) no di fficulty was experienced in 
measuring subcutaneous fat thickness bu t m easurement of the thickness 
of underlying muscle was more difficult. The extrem e attenuation of 
sound energy requires  the u se of a low frequ ency pulse and a receiver 
of high sensitivity. Proble-:ns of interpretation and poor repeatability 
were c aused by signals from isolat ed - discontinuities such th at reflected 
pulses may not _ strike the receive1 . Therefore, in an attempt to 
overcome the previously mentioned di fficulties ,  an instrlL--nent with a 
compound scanning system in which the probe is moved to examine the 
ubject from a vm ... i ety of  angles wa.s con struc ted. T'ne reflected signals 
obtained in each probe position a.re retained on a storage t be to give 
a complete picture of the region �rnich has been sca.�ned. 
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Alsmeyer et al . (1963 ) conducted a study to determine the 
r elationship between ultrasonic fat and le an linear depth me asurements 
and c ertain car c as s  composition indices of swi ne and c attle . Both 
back fat depth at thr ee locat ions over th e b ack and a depth to bone 
measur ement wer e det ermin ed with a Curtis s-Wri ght Echos cope Ultrasonic 
Instrument on 139 Dure e and York sh ir e  pigs . Hi ghly si gnific ant simple 
correl ations among ultrasoni c  and carcas s fatness measur ements r anged 
from 0 . 39 to 0 . 80 . The hi gh er correl atio ns wer e between ultrasoni c  and 
actual backfat thi cknes s mea surements . Wei ghts of l ean and bone in the 
ham wer e moder ately and neg atively rel ated to ultr asonic fat depth 
measurement s .  
A l ater r eport by Zobrisky and Moody (1961 ) indi c ated that each 
of the three l ayers of fat thickne s s  was si gnificantly as sociated with 
the _aver age_ of the b ackfat thickne s s ,  yield of ham ,  four l e an cuts and 
tot al trim fat . Th e s econd fat l ayer was consi stently mor e highly 
asso ci ated with all of the me atiness indic e s  th an the first layer or 
third fat l ayer . The consi stency of magni tude of the correl ations 
involving th e second fat layer suggest many impl ications regarding fat 
development . Pos sibly , the s e cond fat l ayer is a m easur e on a li ve 
animal which is dir ectly as sociated with inter- a.nd intra-mus cul ar 
fat d evelop!ll ent . The as sociations between th e second fat l aye r 
thickness and the yield of ham , four le an cu ts and trim fat approximated 
th<? s e  with to tal fat d epth o Th e strong as coci ation of e ach of the se fat 
layer s  with the aver ag e fatback thi ckne ss , the perc ent h �"n ,  four lean 
- cuts and total trim fat gives u s  anoth er live ho g arid c arcass index 
SOUTH DAKOTA STATE UN IVERS
ITY L IBRARY 
which may prove to be o f  gr eater value in swine apprai s al than average 
back fat thicknes s .  
Ultrasonic Determina tion of the Fattenin o- Rat e  o f  Swine ----- ------- -- -- q -- - ---
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Some res earchers have attempted to me asure th e growth of ti ssu es 
in the live animal . Urba.-vi and Haz el ( 19 60 ) conducted r e search using an 
ultrasonic devic e to me asure t.he amount of backfat on swine at weaning ,  
at each of three 4-week periods there after and a t  slaughter weight of 
200 pounds . Poth the d epth to the lonfd. ssimus dor s i  and the depth to 
the fas cia were r ecorded at each measurement time . Th e corr el ation s 
between th e amo unt o f  fat on one d ay an d  th e amount of fat 4 week s later 
were generally po s itive bu t lack ed stati stical signi fic a�c e .  
Obs ervations o n  various production and car c a.ss  trai ts were obtained 
and rel at ed to fatne s s .  Fasc i a  depth was not . as good a n  ind icator of 
th e production and car c as s  tr aits as was tot al depth. Generally , the 
ultrasoni c probe was as good as , but was not better than , the mechanic al 
probe for predi ctive purpo ses . Early me asurements o f  fatne s s  wer e  o f  
littl e value for predicting carcass  qual ity, although th e measurement 
ta.k en an aver age o f  4 .  9 week s  before slaughter showed promi s e .  
Moody e t  al& (1962b ) suggested _ th at , in order to obtain more valid 
info rmation from actu al ch ange s  occurrin� in the animal during vario us 
stages o f  gro .tJth 2.nd fat tenin g ,  the r epeat ability between different 
te chni ci ans and ope ra.tors can a.nd should be determin ed to eliminat e as 
much hurnan er_ or as po s sibl e .  ·,fork o.f tM s nature should provid e a 
bstte t' underst  ndin.:; o f  g: ... owth D.n · d 3velop:i1e.n t which T"'�ll enable us to 
2 1 5 9 9 4  
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more closely associate live animal characteristics with those of the 
c arcass. 
Research using an ultrasonic device to estimate the rate of fat 
deposition at 4-week intervals from 8 weeks of age to slaughter at a 
minimum weight of 90 kg. was conducted by Urban and Hazel (1965 ) .  
Gurves for both total fat and depth of the fascia were e ssentially 
lin ear with body weight during the period studied. Correlations 
between ultrasonic measurements at different time periods were positive 
but low and tended to be higher for adjacent time pGriods. 
Correlations involving birth wei ght and ultrasonic measurem.ents 
were low and negative, as were most of those involving feed efficiency 
in the individual 4-week periods. However, efficiency over the entire 
growing period did not appear cor related with ultrasonic measurements 
or mechanical probe at sl aughter . 
The e arly ultrasonic  measurements were not correl ated 
appreqiably with carcass characteris tics . However, correlations in the 
expected directions beca'lle increasi ngly s trong during the later p eriods 
of growth. 
Ultrasonic Prediction of Carc ass Value of Live Sidne ----- ----- -- ------- -- - ---
More recent ultrasonic research has. been conductea to predict 
the total carcass  value rather than to measure only the lsn,p;issimu� 
dorsi muscle. 
Ultrasonic measures on 186 gil.ts and ba:crows from the Ohio Swine 
Evalu ation Prograrn were used to derive a l ean cut p:t"e iction formul8. 
by Isl er and Swiger (1966 ) .  F-lve backfat . and one hru fat measures had 
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correlations with lean cut percent of - . 45 to - . 63 on a within breed 
and sex basis . A formula using live weight, average backfat and hamfat 
resulted in a multiple correlation of 0. 76. The partial regressions 
for the ultrasonic fat measures did not differ significantly for the 
sexes or breeds used . TtJhen longissimus dorsi measurements from carcass 
tracings were added to the prediction equation, the resulting multiple 
correlation increased only 0 . 03 .  
In more recent research re-ported by Isler (1967 ) the l ean cut 
p rediction equation using ultrasonics had been tested on 479 pigs with 
a multiple correlation coefficient of O .  84. The formula used was lean 
cut percent = 65 . 4 + 0 . 03 (live weight) - 2 . 2 ( sum of 5 ultrasonic 
backfat measures)  - 6. 4 (ha'IT!fat) . The efficiency of the equation was 
reduced by 5� when the h a.11fat measure  was l eft out. 
Ultr_asonic prediction of the longi ssimus dorsi area and the ham 
and loin percent was investigated by Lucas ( 1967 ) .  The reported 
equations for predicting the longissimus dorsi included l ive weight, one 
ultrasonic muscle reading and one or two ultrasonic fat readings and 
possessed correlations of  between 0 . 65 and 0 . 70 with the actu al a rea. 
A number o f  locatio�s 2long th e back - and on the ham have been experi­
mented with to . derive the hc.:.'71 and loin percent pre_.i ction €qUations. 
Sites along the back where ultras011ic measureJ!ents were taYen include 
4th rib, 10th rib , l ast rib a.Yld last lumbar vertebrae. The four ham 
locations include two side me asurements, low a.nd .dd ha.rn, and two rear 
measurements ,  one at the back of the ha.--n and one n e,g.r the tail setting. 
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One prediction equation involving live wei ght and the average ultrasonic 
backfat gave a correlation of 0. 7 plus . 
The basic ob jective for estimating the longissimus dorsi mus cle 
area according to the plotting and tracing methods developed by the 
earlier researchers was to enable the operator to learn the technique 
and also to evaluate the accuracy of the more recently developed 
instrument designed for simplified technical operation.  The estimation 
of the longissimus do rsi area by .. fewer than the usual number of readings 
and by prediction methods was attempted because the earlier technique 
was time consuming. The areas on the ha� we re evaluated bec ause 
earlier workers had indic ated that ham measurements might reflect the 
true value o f  the carcass and also currently reported prediction 
equations for the ham and loin percent do not utilize  the ham measure­
ments . Prediction equatio ns involving a number of ultrasonic measure­
ments are currently feasible with the relatively recent advent of the 
computer. 
METHODS OF\ PROCEDURE 
Data for this project were collected from a total of 78 barrows 
and gilts . Group one included 31 barrows from the South Dakota Swine 
Evaluation Station representing the Hampshire, Duro c ,  Chester wbite ,  
Spotted and Poland China breeds an d  13 Du.roe-Hampshire-Yorkshire 
crossbred barrows from the Eureka Substation. Group two included 11 
Hampshire-Duroc crossbred barrows and 23 gilts of the s ame cross from 
the South Dakota State University Swine Unit. 
After the individual pigs reached a weight of 210 pounds, they 
were transported to the holding facilities of the South Dakota State 
University Meat Lab. Each pig was given a 24-hour shrink with water 
but without feed. 
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During this  24-hour period the sonoray _evaluation was performed . 
The basic procedure was very similar to that outlined by Massey et al .  
( 1964 ). Each animal was placed in a restraining crate a.�d raised off 
of the floor to prevent as much animal movement as possible and also· 
to enable the sonoray operator to perform the evaluation alone . The 
restrainin g crate ,  ultrasonic instrTu�ent 8nd other equipment which were 
used in the evaluation are shown in fi gures 1 and 2 .  
'I1he areas over the 10th rib o n  both. sides of the animal an d  the 
outside of the righ t hara were clipped wi t..h an electric clipper . A wax 
marking pencil and a steel ruler were used to mark the clipped area at 
the backbone and at positions of one inch , two inches and four inches  
away from the mid.line ori  the left sid e o  On the right side  the marks 
were placed at one inch, two inches, th ree inches and four inches away 
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Figure 1 .  Front view of  the restraining crate, _ ultrason�c instrument 
and other equipment used in the evaluation. 
Figure 2 .  Side view of the restraining crate, ultra.sonic instrument 
and other equipment used in the evaluation . 
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from the backbone. Three locations were marked on the ham as follows : 
the top ham location was three inches anterior to the base of the tail 
and two and one-half inches away from the backbone , the side ham 
location was at the center bulge of the ham and the rear ham location 
was five inches posterior to the side  ham measurement. These locations 
are shown in figure J. 
The curvature of the back was obtained by tracing the outline  of 
a piece of soldering wire which had been shaped around the pig's back 
over the 10th rib on the ultrasonic measurement certificate sheet. 
All pigs were probed on both sides at the 10th rib approximately 
two inches off of the mi dline with the steel backfat ruler. 
The Branson Ultrasonic .Animal Tester Model No. 12 equipped with a 
-ZTH transducer of 2. 25 megacycles per .second frequency was calibrated 
according to th e instructions on th e control panel shown in figure 4. 
The machine was calibrated prior to the m easurement of the first pig 
each day and checked between each pig measured on that day. 
After completion of the preparation and calibration of the 
sonoray, a 90 weight oil was applied over the clipped areas to facilitate 
the transmission of the hi gh frequency sound waves from the transducer 
through the tissues of the animal ' s body. The oil couplant between the 
transduc er and the animal ' s  back was necessary because the high 
frequency waves are very rapidly attenuated in air. 
The left longissimus dorsi muscle was sonorayed by taking readings 
of fat and lean depth at the following locations and angles : l" + 80° , 








AG 1 ASB 
Cl) 
CONDENSED OPERATING INSTRUCTIONS 
\ 
TO CALIBRATE (For Beef Muscle) 
IJ Allow 5 m,nuJc war111 up 
2J furn GAIN switch lo CALIBlll\11 posIt1on 
3J Pul drop ol 011 on t1a11sduccr face 
4) Press lr•nsducer ldce dg,11nsl CALIBRAIION STANDARD 
5) Ad1usl Dl Pflf so fir I echo ,s opposite 3.85 cm on \cale • 
6) AdJUSt CALIBRA[[ so top of firs! bright spol IS opposite zero (0) 
/) Head1us1 O[ P l fl so top edp,e ol seco11d brighl spot (first echo) IS 
opposite 3 8!, cm on scale. r ull scale equals 2.5 inches 
8) ro, 5 inches lull scdl cal,b,ahon. a�1ust as in I above e,cepl use 
lhud tl11ght spot (second echo) Ueplh then ?.!, inches x 2. 
9) I or /.5 inches lull scale cahbrat1on, ad1ust as 111 I above e�cept use 
fourth IJ11ght spot (tl11rd echo). Ucplh then ? !, inches x 3 
TO CALIB RATE ( f or Hor, Fat) 
10) Same as sJeps I thru 9 empt use 435 c111 on sciJle (not 3.85 em f 
TO CALIBRATE ( f or Time) 
1 1 1 Sarne as steps I thru 9 except use 4.6 cm on scale (not 3 85 cm ) 
Scale O to 60, 0 to 170 or O Jo 180 microseconds, ,ound trip 
TO OPERATE 
121 Place fare of transducer agamsl test specmi'en with 011 couplant 
13) Keep transducer normal to !he entrant surface 
14) Ad1ust GAIN as desir . 
15) Ad1usl BRIGIIIN[SS u 11 1 baseline disappears 
16) AdJUSl fOCUS lor pre rred type of spot 





UltllA�ONIC ANIMAi tlSJfJt 
MO0(l NO 17 S£R1Al NO 
1 ll  VOllS I PHASf $0 400 tYClES 50 WATT� 
LICl!NSED UNDER ONE OR MORE or THE 
fOLlOWINC PATENTS 2.666.862 2.81-',35• 
3,038,378 3,048,79) 
OTHER PAlENTS PlN0ING 
8��1t�u�A[�ZI,�����J,�·, ,��c 
STONY H:tl &ETHEL CONN 00801 
MAO[ IN U S A  
Figur e  4. Con trol panel of Model 12. 
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After completion of the left longi ssi.mus qorsi muscle sonoray, 
the right longissimus dorsi muscle was sonorayed at the following 
locations and angl es : 1/2 1 1  + 90°, 1 1 1  + 90° , l" _ 80°, l" + 800, 
1 1/2 1 1 + 80°, 2 r r  + 90°, 2 1 1  - 80°, 2 1 1  + 80°, 3 ' '  + 60° and 4" + .50° . 
These readings were also recorded for later plotting. 
The last area to be measured was the right ham. Fat and lean 
readings were recorded at the previou sly marked locations at the top, 
--
side and rear of the ham. The top ham reading was at an angle of 
+ 70° while the side and rear measurements were made at angles o f  oo . 
The top and side lean reading depths were from the fat to the bone 
while -the lean depth o f  the rear measurement was from the outside fat 
to the seam fat between the inside and outside ham or the depth of  the 
lean of  the outside ham. Each location on the ham was marked for 
further ref erence on the carcass . 
After obtainine all sonoray measurements, the pig was released 
from the restr aining crate and returned to the holding pen to await 
slaughter . 
The r eadings were plotted on the certificate sheet with the aid 
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of a protractor, rul er and pen.  The plotted lines were connected to 
form the outline of  the e stimated 1 onci ssi11ms dorsi muscle areas for 
both the l eft and ri ght sides  as shown in figures 5 and 6 .  These areas 
were measured to the nearest one hundredth inch with a compensating 
pol ar pl a.riimeter " The muscle  depth of  the ha111 and loin we:re determined 





1/2 1 1  + 90° 
1 1 1  + 900 
1 1 1 - 800 
1 1 1 + soc 
1 1/2 1 1  + 800 
2" + 900 
2" - 80° 
2 1 1  + so0 
3 1 1  + 60° 
41 1 + 5 00 
BF 
l. 41 t 
1 . 1 "  
loin 
2. 9 1 1  




1/2 t t + 900 
11 1 + 900 
l" - 800 
1 1 1  + 80° 
1 1/2" + 800 
2" + 900 
2 1 1  - 80° 
2 1 1  + 80° 
3 1 1  + 60° 
41 1 + 500 
BF 
l. 4t t 
1. 3" 
1. 3 11 




1.1 1 1 
1 . 1 1 1  
1. 1 1 1  
Loin 
2 . 81f 
2. 8" 
3 . 1 1 1  
2. 8 1 1  
2 . 8t l 
3 . 3 1 1 
J. 4" 
3 . 1 1 1  
2. 8 1 1  
2. 8 1 1  
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Fi gtU' e  6.  Sonoray · e s timat ed right side longissimus dorsi mu scle area. 
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All pigs were weighed to the nearest one pound on the scale in 
the holding facility prior to slaughter. After the weighing was 
completed, each pig was slaughtered according to conventional procedures. 
All carc asses were chilled for at le ast 48 hours at a temperature 
of 36 to J8° F. Backf at and length were measured on the right side of 
group one ,  while averages of both sides were used in group two. 
Wholesale cuts were made according to the procedure as outlined in the 
Proceedings of .the Fifth Annual Reciprocal Meat Conference by Cole 
(1952 ) .  Trimming was completed for each cut according t o  the methods 
of fletcher (1964) and Gee (1967 ) before a trimmed wholesale cut weight 
was recorded. In group one only the right side was used to obtain the 
weights t o  the nearest one-tenth pound while the average of both sides 
was used for group two. 
The individual wholesale cuts were handled as follows .for group 
one. 
A. Shoulder 
1. The trimmed weight was obtained after removing the neck 
. bones , jowl and clear plate down two-thirds o.f the length 
of the shoulder, trimming the fat to 1/4 inch and removing 
the foot. 
B. Ham 
1. The hamfat was measured �t the scalpel mark indicating the 
location of the top ham sonoray site. 
2. The green weight included the entire ham with the foot 
removed about 1 inch above the tibia-fibula tarsal joint. 
J . The trimmed weight included the ham wi th the foot removed 
and with the skin and fat trimmed unifonnly to 1/4 inch 
down one-half the length of the ha�. 
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4. Hamfat trim 1 was the green weight minus the trimmed weight. 
5 . The defatted ha� weight was obtained after trimming the 
remaining skin and fat to 1/4 inch and with bone  intact. 





1 .  The loins on both sides were - cut between the 10th and 11th 
ribs and a tracing was made on acetate  tracing paper which 
included the longissimus dorsi muscle only and the fat 
covering of the muscle. The area of the longissimus dorsi 
muscle was measured in square inches using a compensating 
, polar planimeter.  
2 .  The t rimmed loin weight included the loin with fatback 
removed leaving 1/4 inch of fat unifo nnly over the loin. 
Side 
1 .  The 
the  
Bone cuts 
1 .  This 
Lean trim 
trirr��ed wei ght i ncluded the side after th e removal of 
spare ribs, teat li ne and additional squaring. 
group included the spare ribs and neck bones. 
1. Included the lean trimmed from all of the trim.med cuts .  
G. Fat trim 
1 .  Included all . of the fat re.;no ved· to obtain the weight of the 
trimmed wholesale  cuts. 
H.  Waste 
1. Included the wei ght of both feet. 
In group two, which was p art of a more d etailed carcass 
investigation, both sides were broken and weighed as green wholesale 
cuts, trimmed wholesale cuts and as separable components of edible 
portion, bone and fat trim according to the pro cedure o utlined by 
Gee (1967 ) .  However , only the trimmed weight basis is  repo rted in  
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the present study because the number of animals so·norayed in group two 
was not large enough to obtain a reliable correlation between the 
ultrasonic live evaluation and the carcass expressed on an edible 
portion, 'bone and fat trim component basis .  The small number of pigs 
sonorayed in group two resulted when technical difficulties experienced 
out in the field necessitated the need for the ultrasonic instrument 
to be sent �n for repair. A num.ber of the group two pigs came off 
test during this  period and consequently they were no t sonorayed . 
Therefore, the individual cuts in group two were handled as 
follows for conversion to group one basis .  
A .  Shoulder 
B. Ham 
1 .  Trimmed weight was the same as in  group one. 
1.  Weights and trim.>ning was the s ame as in group one .  
C .  Loin 
1 .  The loi:i: s wer e also handle in the same manner as in group 
one with the exception that only the lon gissim , 5  orsi 
mus cle i,;as traced anu not the fat . 
D. Side 
1 .  The trimmed weight was the sam e  a s  in group one .  
E. Bone cu ts 
1. This group includ ed the s a.>n e  cu ts as in group one . 
F. Le an trim 
1 .  Included the edible portion o f  th e jowl plus th e difference 
between the sid e edible portio n  and trimmed sid e .  
G .  Fat trim 
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1 .  Included the sum of th e green whol es ale shoulder ,  ham ,  loin , 
sid e and jowl wei ghts  minu s th e to tal wei ght of the trimmed 
should er,  h&� and loin,  edibl e po rtion o f  the side and 
H. Waste 
jowl and th e wei gh t of the feet. 
1.  • Included th e wei ght o f  bo th feet . 
'l'he ultr asoni c i nformation and the carcass  data on both a 
per c ent and a pound bas i s  were pl a ced upon IR'-1 c ard s . Simple 
corr el ations were computed with the 1620 dat a  proc essin g  system . 
After ex amination of the simpl e correl ation co e ffi cient values , 
14 tr aits wer e s el ech.d for pos si ble predi ctio n by a ma.,ximum of 17 
live mea.su rement s .  Th e 14 tr ai t s  c c"1..Yl be divid ed i n to three divisions ,  
namely that of po unds ,  p erc ent and direc t me asu rem en t.  The traits 
predic ted on a pou�d basi s �3r0 l e an cut s , c arc ass fat trim , defat ted 
ha.--n ,  h P.,xnfat t rim 1 a.�d h amf.at td ..m 2 .  Included o n  a percent basi s 
were l ean cut s , c ar cas s fat tr:i.m ,  h :1:11 and loin , defatted h2.rn , ham on 
live weigh t bc1.sis s ha.:n fat trim l and hrunfat trim 2 c  Direct measure::ten ..,s 
were lof2gi s simu s d orsi mu s cl e  area and th e ha.'71 and loin i ndex . The live · 
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measurements or v ariables used for prediction included age , slaughter 
weight, right sonorayed longissimus dorsi muscle area , ultrasonic fat 
and muscle readings at l" ·� 80° , 2' '  - 80° , 2" + 80° 1 4" �� 50°, top ham ,  
side ham and rear ha'lll. 
The simple correlations of the 17 live measuremen ts and the 14 
predicted traits were used in the multiple r egression and correlation 
program to compute the coefficients of standard partial regression, 
partial regression and multiple correlation and also the coefficient 
of determination (R2 ) .  All 14 traits were run simultaneously for the 
first three equations involving 17, 16 and 15 va riables , respectively. 
After the fi rst three runs , the values fo r each trait were  computed 
one at a time with the variables being eliminated on the basis of the 
standard partial r egression coefficien t value until signi ficance was 
lost. 
When the co effi cients of determin ation ( R2 ) were greater than 
50!6 and practical equati ons appe ar ed feasible, the partial regression  
coefficient and the appropriate means were used to  calculate the (a) 
values . 
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RESULTS AND DISCUSSION 
Sj_mple Correlations 
Simple correlations were computed in order to evaluat e  the 
relative relationship and a.ccuracy of certain live measurements for 
indicating the carcass value of the live animal. All of the correla­
tions involving the live measurements are presented in the simple 
correlation tables 1 through 4 of this thesis. Additional correlations 
. are presented in appendix tables 2 through 7 .  
Table 1 contains the correlations between the li ve m easurements 
and carcass m easurements. One objective ·o r  the study was to determine 
the ability of the operator to measure the long;issimus dorsi muscle 
area with the sonoray . according to the procedure established by 
Massey et al . (1964) . The correlation of the area of the lon�issimus 
. dorsi muscle determined by sonoray ar.d the actual planimeter reading 
· was o. 64 ( P  <. 01 )  which was also in close . agreement with the 0. 67 
correlation reported by Lucas (1967) for the operator of the Model 12 
at the Nebraska station. A fa�tor which might have a bearing on the 
correlation is that the nu.m�er of pigs measured at any one time was 
rel a ti vel;y- small ranging from 2 to 15 head which were of the correct 
weight at any one time. For some unexplainable reason there seemed 
to be a tendency to be considerably less accurat e  on the sonoray 
measurements of one pig on each day than the rest of the group 
regardless of the number of pigs sonorayed that day. 
The correlation for the area of the left longissimus dorsi 
muscle which was determined by the readings from three sonoray locations 





Left fat probe 
Left sonoray 1 .  d .  
1 1 1  + 80° fat 
1 1 1  + 80° muscle 
2 1 1  - 80° fat 
2 1 1  - 80° muscle 
4 1 1 •t- 50° fat 
41 1  1- 50° muscle 
Right fat probe 
Right sonoray 1 .  d .  
2 1 1 + 80° fat 
2 1 1  + 80° mus cle 
Top ham.fat 
Top ham muscle Side havnf at 
Side ham muscle 
Rear hamf at . 
Rear ham muscle 





- . 27 
- e l5 
0 . 57 
- - 57 
0 . 39 
- - 27 
0 . 53 
- . J4 
0 . 61 
- . 48 
0 . 56 
- . 58 
0 . 55 - . 4  
0 . 49 
- . 1}7 
- . 01 
- -19 
0 . 2.5 
0. 04 





0 . 07 - .12 
0 . 07 0 . 0.5 
0 . 56 0 . 63 
- . 38 - . 60 
0 . 41 0 • .58 
- . 18 - . Jl 
0 . 53 0 . 63 
- . 34 - . '-4-8 
0 . 52 o . 66 
- . 37 - . 46 
0 . 57 o . 64-
- . 51 - . 61 
0 . 58 o . 66 
- . 45 - . 45 
0 . 44 0 . 72 
- - 39 - - 57 
0 . 29 0 . 09 
- . 29 - . 22 
0 . 37 0 .40 
- - 17 - .14 
0 . 55 0 . 77 
Correlation of 0 . 27 ,  P <. 05 ; 0 . 34 , P <. 01.  
Right Left Top 
Av. l .d .  l . d. ham-
back- muscle muscle fat 
fat Length area area probe 
- . 12 0 . 20 0 . 37 0 . 29 - . 20 
- . 06 0 . 28 0 . 06 0 . 17 0 . 03 
o . 66 - . 36 - . 56 - . 51 o . 64 
- . 60 0 . 34 0 . 62 0 . 61 - . 60 
0 . 50 - . 29 - . L�8 - . 36 0 . 51 
- - 2.5 0 . 26 0 . 32 0 . 28 - . 26 
o . 64 - . 38 - - 52 .!. • L/-6 0 . 60 
- . 43 0 . 25 o . 4o 0 . 37 - . 50 
0 . 69 - - 37 - - 57 - • .54 o . 64 
- . so 0 . 26 0 . 58 0 . 60 - . 45 
o . 66 - . 34 - - 59 - . 5'+ 0 . 63 
- . 65 o . 4o o . 64 0 . 61 - - 59 
o . 66 - - 35 - - 58 - - 52 0 . 63 
- . 48 0 . 34 0 . 53 0 . 53 - . 48 
o . 68 - . J4 - . 42 - - 36 0 . 79 
- - 59 0 . 42 0 . 37 0. 32 - . 74 
0 . 08 0 . 08 - . 16 - . 05 0 . 10 
- . 26 - . 01 0 . 21 0 .15 - . 24 
0 . 36 - . 12 - . 29 - . 24 0 . 37 
- . 06 - .10 0 . 22 0 .13 - . 19 
0 . 75 . - . 40 - - 57 - . 49 0 � 78 
a Correlation values were not computed . 





0 . 08 
- .16 
.;. . 47 
0. 1-1,2 
- . 45 
0 . 36 
- . 43 
0 . 24 
- . 45 
0 . 31 
- . 50 
o . 48 
- . ¼-9 
0 . 43 
- - 36 
0 . 27 
- - 23 
0 . 24 
- . 26 
0 . 12 





0 . 24 
- . 08 
a --
- • .54 
0 . 39 
- - 54 
0 . 36 
-.• 57 
o . 49 
0 . 63 
- . 61 
0 • .54 
- . 44 
0 . 36 
· - . 23 
0 . 26 
- . 31 
0 .19 
- - 58 
w 
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and the actual planimeter area was O .  61. Thi s was also a highly 
significant correlation &�d nearly the same as for the previously 
discus sed right longissimus dorsi muscle area .  
The very close relationship between the accuracy of  the two 
methods in dicates that the longissimus dorsi muscle area could be  
accurately plotted with fewer measurements than normally taken. This 
method with the fewer locations for readings is  easier to plot because 
the_ technician merely has to conn ect the three readings. The method 
with the ten locations for readings sometimes requires some judgment 
and decision when there is a difference in the various readings . 
However, it is very importan t to make accurate readin gs when usin g 
fewer locations because essentially all o f  the readings must be used 
while the other method does allow choices in certain instances. 
Both of the estimated longissimus dorsi muscle areas tended to 
have n early the srune relationship with other measurements of the 
carcass which should be expected when the accuracy of both estimates 
was essentially the san1e. The estimated long_issimus dorsi muscle area 
in gener al. possessed highly si gnificant correlations with carcass 
measurements. 
Examin ation o f  individual readings, particularly that o f the 
reading taken at the 4" + 50° location for muscle , would tend to 
demon strate that even fewer than three locations could be used to 
accurately predi ct the area of the lonp_:i ssimus dorsi muscle .  
With the exception of the  4
1 1  + 50° muscle reading , the sonoray 
fat rea.din gs po sses s ed high er degrees o f  a-s sociation with the carcass  
measurements than did the muscle readings. Therefore ,  the largest 
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amount of the relationships could have been obtain ed  with backfat 
probes at these sites. 
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The left and right backfat probes at the 10th rib and the 
sonoray measurement at the 2 1 1  + 80° location were essentially measures 
of the same location on the live animal and thus, as might be expected, 
have very similar correlations with the carcass  me·asurem ents. These 
live measurements were in general highly significantly related to the 
caroass measurements . Therefore, these li ve fat  measures would tend to 
give an accurate indication of the fat and muscl e  measurements of the 
carcass. 
In general, the average of the sonoray fat measurement at the 
10th rib location of 2 1 1  + 80° and the sonoray top ha.rnfat measurement 
gave a slightly higher correlation for most of the carcass measurements 
than did single fat readings. This higher relationsh ip for the average 
of  the two measurements i s  probably due to the fact that it more nearly 
approaches the usual live probing technique of averaging three measure­
ments rather than single fat measures for determining the fat thi ckness 
of the live animal. 
The sonoray measurements ta�en on the ham had varying degrees of 
asso ciation with the carc ass measure" ents. However, in general , only 
thos e meas..1rements taken at the top ham location appeared to indicate 
hi ghly si gni ficant relationships. Thus the fat measurements taken at 
the top of the ham are more in dicative o f  carcass measurements than 
those  taken on the side of  the ha�. 
Al though age was hig� ly significantly correlated with · the ri ght 
s dorsi  muscle area and significantly related to the area of  ------
the left longissimus dorsi muscle and the backfat thickness  at the 
first rib, all other carcas s  measurements were not signific antly 
related to age. 
Slaughter weight was signi ficantly correlated only with the 
length measurement . 
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Thus, it would appear that based upon the correlations presented 
in table 1 ultrasonic measurements of the �ongissimus dorsi muscle area 
and backfat as well as some of the individual muscle readings would be 
of potential use for predicting carcass · measurement s .  However, in 
agreement with earlier workers, ultrasonic fat me asurements offer little 
advantage ove r the live backfat probe . 
According to data presen ted in table 2, age had a highly 
significant positive relationship to fat trim 1 from the h am and a 
highly sieni fi cant negative correlation with the total lean trim from 
the carcass ci All other correlations involving age were generally low. 
'!'he correlations involving slaughter weight were nonsignificant with 
the exc eption of the rel ationship with the hamfat trim 1 which was 
highly significant . 
Correl ations  involvi ng either of the backfat probes or the 
sonoray fat measurement at the 2n + 80° location showed highly signifi­
c ant negative rel ationships with the percentage of ha.TJJ. , loin, ham aY1d 
loin , shoulder, lean cuts, primal cu.ts 2.nd defatted ham. P,ighly 
significant po siti ve correlations were shown between the same measure­
ments and total c8x>cass fat trim and fat trim 2 from th e ha..rn . 
Significant negative correlations were fou d between all o f  the fat 
measures and the green ham weight . Significant positive correlations 
TAPLE 2 . CORRELA'rION COEFFICIENTS BETWEEN LIVE MEASUREMENTS AND 
Carcass cuts 
Live . measurements 
Age 
Slaughter wt . 
Left fat probe 
Loft sonoray 1 .  d . 
1 1 1 + 80° fat 
1 1 1  + soo mugcle 
21 1 - 80° fat 
2 1 1  - 80° muscle 
L1, i r  + 50° fat 
41 1  + 50° muscle 
Right fat probe 
Right · sonoray 1 .  d.  
2 1 1  + 80° fnt 
2 1 1  + 80° muscle 
Top hamfat 
Top ha� rnu scl,3 
Sida hamfat 
Side ham muscle 
Rear hamfat 
Rear ham muscle 
Av. fat (10th 4 thf )a 
Ha-rn Loin 
- . 13 - . 01 
- -17 - . 12 
- . 39 - . 47 
0 . 37 0 . 55 
- . J6 - . 34 
0 . 28 0 . 33 
- . 34 - . 40 
0 . 22 0 . 31 
- . 38 - . '}5 
0 . 30 0 . 44 
- . 43 - . l.J-7 
0. 14-2 0 . 56 
- . 42 - . J-t6 
0 . 1.n 0 . 51 
- . 29 - . 36 
0. 25 0 . 41 
- - 29 - . 00 
0 . 30 0 . 24 
- . 27 - . 20 
0 .11 0 . 23 
- - 37 - - 47 
CA.t?.CASS CUT-OUT (PERCENT) 
Ham 
and Shoul- Lean Lean Fat Green 
loin der cuts Belly Primal trim trim ham 
- . 08 0 . 14 o . oo 0 . 19 0 . 10 - . 45 0 . 26 0 . 20 
- . 18 0 . 19 - . 05 0 . 14 0. 03 - . 20 0 . 02 0 , 09 
- - 51 - . 41 - . 59 - . 10 - . 66 0 . 08 0 . 51 - - 29 
0 . 55 o . 41 0 . 62 0. 04 o . 66 - . 05 - . 47 0 . 32 
- . 41 - . 26 - . 44 - . 06 - . 49 0 . 07 0 . 37 - - 29 
0 . 36 0 . 17 0 . 36 0 . 07 0 . 34 0 . 11 - � 26 0 .19 
- . 44 - . 34 - - 50 - . 11 - - 57 0 . 08 0 . 42 - . JO 
0 . 31 0 . 25 0 . 36 0 . 13 0 . 44 - . 01 - . Jl 0 . 22 
- · 1�9 - . 43 -. 58 - . 08 - . 65 0 . 14 o . 4-7 - - 35 
O .  l.}4, 0 . 25 o . 46 0 . 12 0 . 51+ - .,05 - - 39 0 . 21 
- - 53 - . 42 - . 61 - . 08 - . 68 0 . 07 0 . 54 - . 31 
0 . 59 0 . 46 0 . 67 - . 01 0 . 69 - . 07 - . 52 0 . 31 
- - 53 - . 42 - . 61 - . 08 - . 67 0 . 08 0 . 53 - . Jl 
0 . 55 0 . 42 0 . 62 - . OJ 0 . 63 - . OJ - . 49 0 . 24 
- - 39 - . 61 - . 58 - . 08 - . 65 0 . 30 o . 43 - . Jl 
0 . 39 o . 46 0 . 52 0 . 01 0. 5'.J- - . 17 - - 39 0 . 22 
- . 17 0 . 02 - .12 - .13 - . 20 - . 08 0 . 30 - - 03 
0 . 32 0 . 11 0 . 31 0 . 12 0 . 37 - . 06 - - 33 0 . 16 
- . 28 - - 27 - . 34 0 . 04 - - 33 - . 06 0 . 33 - . 18 
0 . 21 o. o4 0 . 18 0 . 09 0 . 23 0 . 30 - . 24 - . 10 
- - 50 - . 58 - . 65 - . 08 - . 72 o .  22 · 0 . 50 - . 32 





0 . 13 o. 41 
- . 04 0 . 34 
- . 56 o .  21.} 
0 . 54 - . 18 
- . 49 0 . 21 
0 . 29 - . 22 
- - 53 0 . 17 
0 . 36 - . 07 
- . 56 0 . 17 
o . 41 - .18 
- . 58 " 0 . 29 
0 . 58 - . 28 
- - 57 0 . 28 
0 . 52 - - 33 
- - 55 0 . 10 
0 .47 - . 14 
- . 18 0 . 42 
0 . 30 .:. . 29 
- - 29 0 . 18 
0 . 11 - . 25 
- . 61 0 .19 





o . oo 
0 . 14 
0 . 60 
- . 52 
o. 48 
- . 26 
0 . 53 
- -. 35 
0 • .53 
:.. . 43 
0 . 61 
- . 58 
0 . 60 
- - 57 
0 . 54 
- - 51 
0 . 27 
- . JJ 
0 . 29 
- . 28 
0 . 63 
w °' 
were also found for the sonoray fat measure and the right probe with 
the harnfat trim 1 .  
Both of the sonorayed longissimus dorsi muscle areas had highly 
significant positive correlations with the percen tage of ham, loin , 
ham and loin , shoulder , lean cuts , primal cuts , and defatted ham and 
highly significant negative correlations with the total fat trim from 
the carcass and total fat trim.med from the ham. 
The gre�n ham percen tage appeared to be positively correlated 
with the sonoray longissimus dorsi muscle area  estimates. Essentially 
no relationship was found between the lon gissimus dorsi muscle area 
estimates and the percentages of  belly and carcass lean trim. The 
hamfat trim 1 was significan tly correlated . with the right longissimus 
dorsi area but showed no  significant relationship with the sonorayed 
area of the left longissimus dorsi muscle.  The large nu.mber of  highly 
significant values suggests that  the sonorayed lon gissimus dorsi 
area would be valuable for prediction o f  the cut-out value of the live 
hog. 
The individual sonoray fat and muscle readings generally were 
correlated inversely with the various carcass cut-out percentages. 
Although a majority of the correlations were highly significant, the 
correlations involving  the 11 1  + 80° and the 21 1  - 80° locations were 
of  relatively low magnitude with th� exception o f  the correlations 
between the 2 1 1  - 800 fat reading with the percent of" lean cuts , primal 
cuts and hamfat trim 1. The readings made at the locations of 41 1 + 
50° and 2" + 800 appeared to have higher relationships, particularly­
wi th those involving the lean cuts and primal cuts percentage. ,  
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Therefore, these indivi dual readings taken at the 10th rib area appear 
to have some benefit for estimating the meatiness of live swine. 
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The ultrasonic readings taken on the ham were generally lowly 
correlated with the carcass cut�out percentage with the exception of the 
readings taken at the top of the ham. The highest relationships 
appeared to be with the percentage of primal and lean cuts rather than 
with the ham and loin percent. A higher relationship had been expected 
between the ham measurements and the percent of ham and loin. The top 
hamfat and lean depths appeared to be associated to a greater degree 
with the hamfat trim than were the other measures. 
The average of the ultrasonic fat measured at the 10th rib and 
the top ham was negatively correlated wi th  the percent of ham, loin, 
ham and loin, shoulder, lean cuts, defatted ham and primal cuts and 
positively correlated with the total carcass fat trim and also the 
hamfat trim 2. All of these correlations were highly significant. 
Table J presents the correlations between the previously 
discussed variables and the carcass cut-out on a pound basis. As might 
be expected, the correlations with age or slaughter weight were -higher 
when the carcass cut-outs were expressed on a pound basis. In general 
the relationships for the slaughter weight variable were higher than 
those involving age. 
The majority of t.�e other correlations were generally very 
similar to those found for percent carcass cut-out in table 2. This 
association or close agreement was expected since the pigs were 
slaughtered at a rather constant weight ran ge with an average weight 
of 202 pounds and a standard deviation of 6. 6  pounds. As was true in 




Slaughtei-- 1-<rt . 
Left fat probe 
Left sonoray 1 .  d .  
1 1 1  + 80° fat 
1 1 1  + 80° mus cle 
2 1 1 - 80° fat 
2 1 1  - 80° muscle 
4 1 1  + 50° fat 
4 1 1  + 50° muscle . 
Right fat probe 
Right" sonoray 1 .  d .  
z i t  ..;- 80° fat 
2 1 1 + 80° muscle 
Top ha.rnfat 
Top ham muscle 
Side hamfat 
Side ham muscle 
Rear hamfat 
Rear ham muscle 
Av. fat (10th + thf) a 
Ham loin 
0 . 21 0 . 25 
0 . 39 O . Jl 
- - 37 - . 42 
0 . 36 0 . 51 
- - 30 - . 27 
o .  21+ 0 . 27 
- - 36 - . J8 
0 . 16 0 . 24 
- - 39 - . 42 
0 . 25 0 . 36 
- . 40 - .J.J.l 
0 .  L�2 0 . 51 
- - 39 - . 40 
O . JI-J. o . 42 
- - 37 - . 40 
o .  28 0 . 40 
- . 01 0 . 22 
0 . 09 0 . 05 
- .1? - . 12 
- . 08 0 . 08 
- . 39 - . 45 
CARCASS CUT-OUT (POUNDS) 
Ham 
a.nd Shou.1- Lean Lean Fat Green 
loin der cuts Belly Primal tri.rn trim ham 
0 . 27 0 . 34 0 . 34 0 . 31 o . 43 - - 39 0 . 35 o . 48 
0 . 41 0 . 53 0 . 52 0 . 38 0 . 61 - . 07 0 . 22 0 . 62 
- . 46 - . 31 - . 45 - . 07 - . 42 0 . 09 o . 47 - - 19 
0 . 51 0 . 32 0 . 50 0 . 03 O . l.t-4 - . 07 - . 42 0 . 23 
- - 33 - . 16 - . JO - . 02 - . 26 0 . 09 0 . 35 - . 14 
0 . 30 0 .11 0 . 25 - . 08 0 .18 0 . 11 - � 25 0 . 10 
- . 43 - . 28 - . 1�2 - .10 - . 41 0 . 09 0 . 37 - . 24 
0 . 24 0 . 16 0 . 24 0 . 09 0 . 24 - . 04 - . 29 0 . 11 
- . 47 - - 35 - . 48 - . 07 - . 44 0 . 15 0 . 41  - . 26 
0 . 36 0 . 16 0 . 32 0 . 08 0 . 31 - •. 07 - - 37 0 . 10 
- . 47 - - 31 - . 46 - . 06 ... .  42 0 . 09 o . 49 - - 19 
0. 55 0 . 36 0 . 53 - . 01 o . 1+6 - . 09 - . 48 0 . 22 
- . 46 - . Jl ..:. . 45 - . 05 - . 42 0 .10 0 . 49 - - 19 
0 . 44 0 . 29 o . 4J - . 06 0 . 35 - . 05 - - 47 0 . 10 
- . 45 - ♦ 53 - - 55 - . 11 - . 53 0 . 30 0 . 34 - - 31 
o . 4-o 0 . 38 o .45 0 . 03 o .4o - - 17 - . 32 0 . 20 
0 . 13 0. 21 0 .19 0 . 01 0 .17 - . 01 0 . 36 0 . 26 
0 . 08 - . 06 0 . 02 0 . 01 0 . 02 - .12 - - 37 - .10 
- .17 - .14 - . 18 0 . 08 - .12 - . OJ 0 . 33 - . 63 . 
0 . 01 - . 10 - . 04 - . 01 - . Ol� 0 . 26 - . 28 - . 26 
- . 4-9 - . 46 - - 55 - . 08 - - 51 0 . 23- o . 44 - - 25 
Correlation of O .  27 , P < .  05 ; O .  34, P < .  01. 
Def. 
ha..rn 
0 . 39 
o . 41 
- . 48 
o. 48 
0. 39 
0 . 22 
- - 49 
0 . 28 
- - 51 
0 . 32 
- . 49 
0 . 51 
- . 48 
0 . 41 
- - 55 
o.  41.} 
0 . 07 
0 . 09 
- . 18 
- . 05 
- - 55 
a Average fat equals the average of the fat at the 2 1 1  + 80





o . 47 0 . 16 
0 . 45 0 . 36 
0 . 18 0 . 51 
- . 11 - . 43 
0 . 16 0 .  l.}l 
- . 18 - . 22 
0 . 10 0 . 4J 
- . OJ -. JO 
0 . 09 o . 42 
- . 14 - . J8 
0. 21 0 . 52 
- . 20 - -49  
0 . 21 0 . 51 
- - 27 -- 51 
0 . 01 0 . 40 
- . 08 - . 41 
o . 43 0 . 34 
- . 28 - - 35 
0 . 16 0 . 27 
- . 29 � - 35 
0 . 11 0 . 51 
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the previous table , the fat and muscle sonoray readings varied 
inversely. Also , the 4 1 1 + 50° and the 2 1 1  + 80° locations were 
generally more highly correlat ed  with the carcass cut-out than were the 
other locati ons. The estimated longi ss imus dorsi muscle areas showed 
highly significant correlations with the pounds of ham , loin, ham and 
loin , shoulder ,  lean cuts , primal cuts , fat trim , defatted ham and 
hamfat trim 2 . 
·-
The ham ultrasoni c readin gs taken at the top ham location were 
more highly related to carcass value th.an the readings taken at the 
side or rear . 
The average s onoray fat taken at the 10th rib and the top ham 
had similar correl ations with the pounds of carcass  cut-out as with 
the percent of carc ass cut-out . 
Table 4 contains the correlations  expressing the relationship 
between the various live measurements. Age was not related signifi­
c antly with any of th e other live me asurements. A hi ghly si gni ficant 
positi ve correl ation was obta.ined between the sonoray measurements 
of side ha�fat a�d slaughter wei ght.  A hi ghly significant negative 
correlati on was obtained with slaughter wei ght and the rear h&'"ll muscle 
depth . The l eft fat probe was hi ghly signi ficaDtly related to all 
other measurements except tho se of the side hamfat, side ha"'TI. muscle 
and rear ham mu scl e .  The very hi ghly signi ficant correlations between 
the left fat probe and the so�orayed longissL�us dorsi  muscle ar�as ,  
fat depth at 2 1 1  _ 80° and 4 1 1  + 50° as well as with the right probe 
and ul trasonic  fat at 2 1 1  + 80° indi cate th-at a large amount of the 
1 Age 
2 Slaughter wt. 
J Lert rat probe 
4 Lert sonoray l. d. 
5 111 + 800 rat 
6 111 + 800 muscle 
7 211 - 800 rat 
8 2" - 800 muscle 
9 411 + .500 rat 
10 411 + 50° muscle 
11 Right rat probe 
12 Right sonora.y l. d. 
lJ 211 + 80° rat 
14 2" + 800 muscle 
15 Top hamtat 
16 Top ham muscle 
17 Side hamf'at 
18 Side hus muscle 
19 Rear hamtat 
20 Rear ham muscle 
TABLE 4. OORR!LATION OOEFFicmrl'S AMONG LIVE MEASmm!ENTS 
2 ) 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2l 
0.26 •• 13 0.13 •• 06 o. oo .• 23 0.21 •• 15 •• 02 •• oa 0.09 •• 09 0.01 •• 16 0.13 0.20 •• 09 •• 01 •• 03 •• 17 
0.14 •• 06 0. 24 •• 16 0.08 -.11 0.06 --09 0.13 •• 06 0.14 •• 13 •• 08 0.07 0.38 •• 25 0.12 •• 35 0.05 
-.89 0.82 --55 0.93 •• 71 0.95 •• 82 0.98 -.90 0.97 -.82 0 • .59 --56 0.27 •• 26 o.42 •• 23 0.87 
-.80 0.63 -.84 0.74 �.89 o.83 -.8? o.88 -.87 o.n -.54 0.52 -.18 0.2a -.40 0.26 •• 79 
•• 56 0.78 •• 58 0.80 -.68 o.81 •• 76 0.82 --59 o.so .• 41 0 .24 ••  22 0.33 • •  28 0.74 
--47 0.38 --53 o.46 •• 55 0.56 •• 53 o.44 -. 21 0.36 -.14 0.22 -.06 0.10 -.41 
•• 72 0.91 •• 76 0.91 •• 84 0.90 •• 72 0.56 •• .51 0 .22 -.18 0.37 -.17 o.81 
••  (f:J 0.58 -.69 0.63 •• 67 0.56 .• 41 o.44 •• 29 0.22 •• 35 0.20 •• 61 
- .86 0.94 -.88 0.94 •• 79 0.63 •• 55 0.18 •• 19 0.38 - -09 0.87 
•• 84 0.82 -.84 0.79 -.42 0. 39 •• 25 0.28 -.J6 0.18 •• 71 
0.93 0.99 •• 86 o.61 -• .56 0.30 •• 28 o.46 •• 22 0.89 
-.94 0.87 •• 58 0 • .54 •• 24 0.34 •• 40 0.25 •• 86 
•• 86 0.62 •• 55 0.29 •• JO 0.46 •• 22 0.90 
--45 0. 39 •• 30 0.29 •• 42 0. 26 - -7J 
•• 84 0.13 •• 25 0.39 •• 10 o .88 
•• 16 0.33 --29 0.06 �-76 
•• 56 0.37 •• 25 0. 22 
•• JJ O. JO • •  JO 
• •  48 o.46 
- .18 
Correlation ot 0.27, P <.05 ;  o.:,4, P <.Ol. 
21 Av. tat (10th rib + tht).  
f5 
variation of the measurements can be accounted for by the single fat 
probe at the 10th rib. 
Even though highly significant correlations were found for all 
of the readings of fat and muscle taken at the l" + 80° , 2 11 - 80° and 
41 1  + 50° locations and the left sonoray estimated longissimus dorsi 
muscle area,  the magnitude of the muscle and fat readings at 4° + .50° 
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and fat at 2 1 1  - 80° indicated that these locations had a greater effect 
upon the area than did the other locations. 
The correlation of 0. 88 between the two sonoray estimated 
longissimus dorsi muscle areas was highly significant ( P <. 01 )  and 
indicates that similar results can be obtained with readings at three 
or ten positions. The correlation for the actual left and right 
longissimus dorsi muscle area was 0 . 89 ( P < . 01 ). 
The ultrasonic fat and muscle readings taken at the 1 '' + 800 
position were highly significantly correlated with the other measure­
ments taken at the 10th rib. However, low correlations were obtained 
with the measurements at this location and those of the ham. 
The second location or the 2 1 1 - 80° position fat and muscle 
thicknesses were also highly significa.ritly correlated with the other 
measur ements at the 10th rib area. The values were generally higher 
than those of the first location. The correlations between the fat 
reading at the 21 1  - 80° position and all other fat readings in the 
2 inch to 4 inch area were greater than 0. 90 (P <. 01 ) ,  indicating that 
this measurement can accurately predict the fat thickness over this 
area of the 10th rib. This location also shows a higher relationship 
with the measurements taken on the ham than did those of the first 
location. 
The third location , 4t t  + 50° position , in general had higher 
correlations with the measurements that were taken at the 10th rib 
area. The 41 1  + 50° fat reading was correlated with the longissi.l11US 
dorsi muscle area with a value of - . 88 ( P <� Ol ) .  This third location 
was also more highly correlated with the readings taken on the ham 
than were the first or second locations. 
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The muscle and fat readings taken at the 2 1 1  + 800 posi tio·n were 
generally more closely associated with the ham readings than any of the 
. . 
previous locations. Highly significant relationships were shown for the 
side hamf at and side ham muscle . The location was also highly 
significantly associated with the average of the f at at the 10th rib 
and the top ham locations . 
The top ha�fat depth and the top ham muscle depth were c orrelated 
- . 84 ( p <.  01 ) . Highly significant correlations existed between the fat 
thickness of the top han with the fat depth of the rear hrun and the 
average sonoray fat thiclmess. · The top ham muscle was highly signifi­
cantly correlated with the average sonoray fat thickness . 
The relationship between the fat and lean thickn�sses at the side 
ham location was also highly significant ; however, it was o f  lower 
magnitude than was the correlation between fat and lean measurements 
taken at the top ham location. The fat and muscle 0£ the side ham were 
related -. 56 ( P < . 01 )  ·with each other . The correlations between the 
measuremen ts at the side of the ham and the average fat thickness  
measured at the 10th rib and the top of the ha� were low. 
Highly sign ificant relationships were found between the rear ha�­
fat and muscle readin gs. However, only the rear hamfat thickness  was 
highly significantly correlated with the average backfat thickness  
measured by ultrasonics . 
Correlation s have been presented showin g the relation ships 
between the vario us live measurements which were taken on live swine. 
The simple correlations or relationships tend to give indications of 
measurem ents which could be combined and used in multiple regression 
and correlation prediction equations. The highest or most useful 
multiple correlation value for an equation can usually be obtained 
with those measurements which have high simple correlations with the 
trait to be predicted but with relatively low correlation or relation ­
ship with the other measurements �  
Predictive Value of the � Measurements 
.Another go al of the project was to evaluate the predictive value 
of the live measuremen ts . Standard partial regression coefficients 
for each variable used for prediction and coefficien t s  o f  determination 
( R2 ) for each equation , starting with 17 variables and eliminatin g 
variables until significance was lost, are presented in the tables and 
will be discussed one trait at a time. Prediction equation s  which were 
derived will also be presented and discussed. 
The standard partial regressi9n coefficients for each measurement 
used to predict the longi ssimus dorsi muscle area at the 10th rib are 
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pre s ented in t able 5 .  Prediction o f  the longis simus dorsi muscle was 
attempted bec ause currently used techniques are time consuming and 
som ewhat tediou s . Me asurem ent by predi ction methods would elimi nate the 
plotting and measurement of th e longis simus dorsi mu scle tracing. 
After three initi al runs which involved all o f  t he trait s for 
which pr edi ction was attempt ed , the number of variabl es was r educ ed to 
nine by eliminati ng th e a ctual longi s simus dorsi mu scle area and the 
remaining h am  measure�e nts . Apparently only 3% o f  the variation was 
attribut abl e to s:i.x o f  th e me asur ements · since equation 4 controll ed 53·% 
o f  the vari ation ·while equation 8 in which only thr ee variable s were 
used account ed for 50% of the variation. Two o f  the equations for 
predi cting l ongi ssimu s  d orsi mu scl e  area ar e as follows : 
Equation 8 for pr edi cting lon gi s simu s dorsi mus cl e  area : 
Y = _0 . 23 + 0 . 0178 ( age , days ) + 1 . 2942 (4" + 50° mus cle depth , in. ) -
0 . 5653 ( 2 1 1  + 80° fat depth , in . ) .  
Equation 7 for predicti ng �ongissimus do rsi mus cl e  are a :  
Y = - . 67 -i� 0 . 0207 ( age , days ) + 1 . 2159 ( 2 1 1  - 80° fat depth , in . ) ·t-
1 . 3710 ( L1,,1 1 -1- 50° mus cle depth , in ., ) - L . 5470 ( 2 1 1  + 80
° fat depth , in. ) .  
Both o f  the equ atio ns ar e relatively simpl e and ha.ve acceptable . 
acc ur acy . .5 0 
4 
-" t' · ..... . · h . 1 t . 7 Equation 8 accounts  fo r · /) 0..L n e  vari al,io n  w. i e equa 1.on 
controls 52;.:G o f  th e vari at ion.  Th erefore, both equ ations are more 
accurate th an th e results obt ained in thi s pro j ect by using eith er the 
ten or the three locations i ff✓Olving the plotting and trac ing technique c  
The equat ions derived would b e  o f  benefit for estim ating the longi s simu s 
dorsi mu s cle are a in th e fi Gld because they are easier to perform and 
TABLE 5 . 
Trait 
Age 
Slaughter wt . 
1 1 1  "'11.. 80° fat 
1 1 1  + 80° muscle 
2 1 1  - 800 fat 
2 1 1  - 80° muscle 
41 1 + 50° fat 
L1-1 1  + .50° muscle 
Son or ay 1 .,  d .,  
2 1 1  -� 800 fat 
21 ' + 80° muscle 
Top hamfat 
Top h am muscl e  
Side hcimfat 
Side · ham muscle 
Rear hamfat 
Rear ham muscle 
Coefficient of deter-
rnination (R2 ) 
STANDARD PARTIAL REGRESSION COEFFICIENTS FOR EACH TRAIT 
USED IN PREDICTING LONGISSIMUS DORSI MUSCLE AREA 
Equations 
1 2 3 4 5 6 
0 . 1+4 O . L1-4 0 . 4  0 . 4J o .44  0 . 43 
0 . 03 0 . 03 0 . 02 0 . 06 
- . 00 - . 00 - . 02 - .16 - . 12 
- . 01 
O . lH o . 41 0 . 39 0 . 32 0 . 34 0 . 32 
- . 07 - . 07 - . 07 - . 02 
- . 01 o . oo 0 . 01 0 . 27 0 . 24 0 . 2J.  
0 . 47 0 . 47 0 . 47 0 . 51 0 . 53 0 • .51 
0 . 71 0 . 70 0 . 72 
0 . 01 0 . 01 0 . 05 - . 50 - . 54 - . 60 
- . 20 - . 20 - . 19 0 . 06 
- . 10 - . 11 - . 09 
- . 00 - . 01 o . oo 
- . 18 - . 18 - -17 
- . 12 - .12 - . 12 
0 . 06 0 . 06 
0 . 13 0 .13 0 . 10 
\ 
0 . 60 0 . 60 0 . 60 0 . 53 0 . 53 0. 53 
7 
o . 42 
0 . 38 
o . 46 
- . 50 
0 . 52 
8 
0 . 37 
0 . 44 
- . 18 
,0 . 50 
-{::" °' 
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appear to be at least as accurate as most of the report ed correlations 
for longissimus dorsi  muscle ar ea estfo1ation . Th ey are in agreement 
with the accuracy of  the equations reported by Lucas ( 1967 ). However , 
as was pointed out in the previous discussion with the three and ten 
location method, reducing the number of . measurements requires that each 
reading must be accurate and thus it might be of ben efit to perform 
more readin gs in · the fi eld to assure accurate readings end only use the 
required readings to calculate the longissimus dorsi are a . 
Including age in the equation may serve another function since 
there is a positive effect o f  the age upon the area of the lon gi ssimus 
dorsi muscle. Recordin g the age of the pig as younger than actual 
would result i n  a decreased longissimus dorsi muscle area. 
Ham and loi n percent is commonly used as an indicator of the 
c arcass value. Therefore, prediction . of this trait on the live animal 
would seem to  have potential value for measurin g  meati n ess. The results 
of the attempts to predict the ham and loin percent ar e shown in 
table 6 .  As can b e  seen from the table, the amount o f  variation 
accounted for varied from 45% for 17 me asurements in equation 1 to 40% 
for 6 measurements in equation 7 .  The amoun t of variation controlled 
was not high enough to warrant calculation a.Yld use of a prediction 
equation0 The measurements used in this project on the ham wer e  of  
little value for predicting the ha7! a�d loin  percent . In fact, these 
measurements dropped out in the fi rst few equ ati ons as ca� be s e en 
from th e table .  
TABLE 6 • .  STANDARD PARTIAL REGRESSION COEFFICIENTS FOR EACH 




1 1 1  + 800 fat 
1 1 1  + 80° muscle 
21 1  - 80° fat 
2 1 1  - 80° muscle 
41 1  + 50° fat 
41 1 + 50° muscle 
- Sonoray 1. d. 
2 1 1  + 80° fat 
2 1 1  + 80° muscle 
Top hamfat 
Top ham muscle 
Side hamfat 
Side ham muscle 
Rear hamfat 
Rear ham muscle 
Coefficient of deter-








- - 45 
- - 27 
0. 74 






- - 09 
o. oo 
o . 45 
Equation 
2 3 4 5 
-.13 -.13 - -13 - -13 
- -17 -.16 -.14 - - 17 
0. 02 0. 05 
0. 03 0. 05 
-. 09 - - 09 
-. 4-6 - . L�8 -.36 -. 28 
· - - - 27 - - 27 - - 25 -. 22 
0. 74 0. 71 0. 74 0. 78 
0 . 62 0 . 55 0. 65 0. 62 
0. 27 0. 26 0. 28 0. 27 
0. 06 0. 03 
· 0.18 0 •. 17 0.15 0.18 
0.10 0. 08 
0.12 0.12 0. 09 
-. 09 
o . oo 0. 04 


















o . 4o 
The values obtained in thi s study were of lower accuracy than 
that reported by Lucas (1967 ). However , the reported measurements 
giving the most accuracy in the Nebraska work were actually those sites 
which are commonly accepted for the live probe. No reports were found 
concerning equations which involved the actual measurements located on 
the ham for predicting the ham and loin percent. 
Ex:amination of table 6 suggests the following trends. The 
longi ssimus dorsi area estimated by ultrasonics and the ultrasonic fat 
at 2 1 1 + 800 apparently have the largest effect upon the prediction of 
the ham and loin percent. The negative effect ·of slaughter weight 
49 
would tend to indicat e ,  as migh t  be expect ed , th at as the animal _ gained 
weight the percent of trirmned ham and loin would be r educed. 
The standard partial regression coeffici ents and the coefficient 
of determination for nine equations used to predict the l ean cut 
per c entage are pre s ented in t able ? .  Equation 1 involving 1 7  variables  
controlled 61% o f  the variation while equ ation 9 accounted for 55% of 
the variation wi th only 4 vari abl es . Longi s simus dorsi muscl e  area 
·-
estim ated by ultr ason i c s  and th e fat depth at 2 "  + 80° showed the most 
r elatio nship with this trait . The equation which would be the 
siraple st a.Dd probably the mo st practical equ atio n for predicting the 
lean cut p9rcentage is as follows : 
F.quation 9 for predic t ing  l e an cut percentage : 
Y = 30 . 95 + 3 . 0538 (sonorayed l . d . , sq .  in . ) + 6 . 8869 ( 2 1 1  + 80° fat 
depth , in . ) + J . 6�,09 ( 2 1 1 + 80° muscl e  depth , in. ) - 5 . 7155 ( top hamfat 
depth, in . ) • 
The accuracy of the above lean cut perc e ntage prediction 
equation i s  somewhat lower than tho se reported by other worker s .  
Isler a!1d Swiger ( 1966) and Isler (19 67 ) obt ained multiple correl ation 
coeffi cie!'lts of O .  76 and O. 84 , respecti vely , with fi ve readings along . 
the back and one hamfat readi ng . 
Tabl e 8 cont ain s  th e standard parti al regres sion coeffic i ents 
for each mea surement u sed to predict th e pounds of l ean cuts e Six 
equations 0r e  pre s ented in th e t abl e varyin g from equa.tion 1 cont ainin g 
17 m e a sur em ents and controlling 71% of the vari ation to Gquation 6 
involving 7 vari ables  which account for 6Hi� of th e variation. Thus ; 
TABLE 7 .  STANDARD PARTIAL REGRESSION COEFFICIENTS FO� EACH TRAIT 
USED IN PREDICTING LEAN CUTS PERCENT 
Equation 
Trait 1 2 3 h 5 6 7 
Age - . 11 - .11 - .11 - .11 - . 11 
Slaughter wt . - . 08 - . 08 - . 07 
1 1 1 + 80° fat 0 .11 0 .10 0 .12  0 . 08 
l1 ' + 80° muscle 0 . 04 
2 1 1  - eoo fat 0 . 14 0 .15 0 . 17 0 . 21 0 . 21 0 . 28 
21 1  - 80° muscle - . 07 - - 07 - . 06 
41 1  ·l-- 50° fat - . 60 - . 63 - . 65 - - 49 - . 47 - . 42 - - 23 
41 1  + 500 muscle - .. 42 - - 43 - . 43 - - 39 - - 39 - . 34 - - 30 
Sonoray l .d .  0 . 75 0 . 77 0 . 74 0 . 79 0 . 76 0 . 74 0 . 71 
2 1 1  + 80° fat 0 . 58 0 . 59 0 . 51 o . 45 0 . 51 0 . 43 0 . 57 
2 1 1  + 80° muscle 0 . 33 0 . 33 0 . 32 0 . 31 0 . 35 0 . 36 0 . 41  
Top hrunfat - . 23 - . 20 - - 23 - . 29 - . JO - . 29 - - 32 
Top hmn muscle 0 . 05 0 . 08 0 . 06 
Side pa.mf at 0 . 10 0 . 10 0 . 08 
Side ham muscle 0. 09 0 . 09 0 .10 
Rear harnfat - . 09 - - 09 
Rear ham muscle 0 . 01 0 . 02 0 . 06 
Coefficient of deter- 0 . 61 0 . 61 0 . 60 0 . 59 0 . 58 0 .57 0 .56 
mina.tion (R2 ) 
8 
- - 23 
0 . 69 
0 . 39 
0 . 38 
- • Jl-l-
0 . 56 
9 
0 . 65 
0 . 52 
0 . 3,� 
- - 37 
. 0 .55 
V\ 
0 
TABLE 8.  
Trai t  
Age 
Slaughter wt. 
l" + 80° fat 
l" + 80° muscle 
2 1 1 - 80° fat 
2 1 1 - 80° muscle -
41 1  + 50° fat 
41 1 + 500 muscle 
Sonoray 1 .  d.  
2 1 1  + 80° fat 
21 1  + 800 muscle 
Top hamfat 
Top ham muscle  
Side hamfat 
Side ham muscle 
Rear hamfat 
Rear ham muscle 
STANDARD PARTIAL REGRESSION COEFFICIENTS 
TRAIT USED IN PREDICTING LEAN CUTS POUNDS 
Equations 
1 2 3 4 
0 .13 0 . 13 0 . 12 0 . 13 
o . 46 o .46 0 .45 o . 46 
0 . 02 - . 02 - . 02 
0 .11 
0 . 06 0 . 10 0 .10 
- . 11 - . 12 - .12 - . 15 
- . 23 - - 32 - . 32 - . 32 
- . 28 - . 31 - . 31 - - 32 
0 . 47 0 . 53 0 . 53 0 . 58  
0 . 19 0 . 22 0 . 23 0 . 33 
0. 25 0 . 25 0 . 25 0 . 24 
- . 34 - . 26 - . 26 - . 24 
- . 09 - . OJ - . 02 
0 .10 0 . 09 0 .10 
0. 01 0 . 02 0 . 01 
- . 00 0 . 01 
0. 03 0 . 04 0 . 03 
Coefficient of deter- 0 . 71 0 . 71 0 . 71 0 . 70 
mination (R2 ) 
FOR EACH 
5 6 
o .49 0 . 50 
- .12 
- . 40 - . 32 
- . 38 - ♦ 37 
0 . 60 0. 58 
0 . 35 0. 36 
0 . 23 0. 24 
- . 24 -. 25 
0 . 69 o . 68 
10 variables appe a�ed to contribute only 3% of the variation. The 
· results shown in the table indic ate that the pounds of lean cuts could 
be predicted most accur ately of  all the traits attempted with the 
variables used in this study. One equation which i s  probably the most 
practi cal i s  a� follows : 
Equation 6 for predicting pounds of  lean cut s : 
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Y = -3 . 04 + 0 . 1834 ( slaughter weight ,  lb. ) - 3 .  7448 ( 4 t , + 50° fat depth , 
in. ) - 4. 2295 ( 4 1 1  + 50° muscl e depth� in. ) + 2. 4985 ( sonorayed l . d . , 
sq .  in . )  + 4. 3695 ( 2 1 1 + 80° fat depth , in. ) + 2 . 3081 ( 2 1 1  + 80° muscle 
depth , in . ) - 3 . 4712 ( top h amfat depth, in . ) . 
Equation 6 is accurate enough to be of  practical si gnificance 
for u s e  in predicti ng with the aid o f  ultraso nics the pounds of lean 
cuts on the live hog. Apparently, the sonorayed longissimus dorsi 
muscle area and the slaughter wei ght have the highest po sitive effect 
upon the pounds of  lean cuts .  
Another measure o f  the carcass value o f  an  animal is the 
a..rnount of fat trim.med from the carcass. The standard p artial 
regression coeffici ents fo r equation 1 involving 17 variabl es through 
equation 6 involving 8 variables are presented in table 9. According 
to the results presented in the table , equat ion J. controlled only lp 
more o f  the vari ation than did equation 6. The fat readings at 4" + 
500 and 2 1 1 + 80° and muscle at 41 1  + 50° appeared to have considerable 
effect upon the percent trinh�ed carcass fat • 
.Equati on 6 for predicting the percent of trimmed carcass fat :  
Y = 14. 69 - 0 . 0979 (slaughter weight , lb . ) + 0 . 0959 ( age, days ) -
4 . 8358 ( 1 1 1  + 800 fat depth, in .. ) + 8 .  3302 (41 1  •r 50° fat depth, i n. ) 
+ 6. 9511 ( 4 1 1  + 50° muscle depth, in . ) -t- 7. 9491 ( 2 1 1  + 80° fat depth, 
i n. J - 2. 9602 ( side ham mus cle depth, in . )  - J .  3741 ( rear hmn muscle 
depth, in s ) .  
Equatiot1 6 controlled 51;6 o f  the vari ation in the prediction of 
the percent of trimmed carcass fat .  
52 
Similar results were obtained when the carcass fat trim was 
predicted on a poun:ls basis as shown in table 10 .. All of the meas ure­
ments take:i accounted for 51} of the variation while 7 measurements in 
equation 6 controlled 50,s o f  the variation. The me asure:'.ilent of fat at . 
TABLE 9 .  STANDARD PA.�TIAL REGRESSION COEFFICIENTS FOR EACH 
TRAIT OSED IN PREDICTING FAT TR!f-1 PE.R.CEN T 
F.quations 
Trait 1 2 3 4 5 6 
Age 0 . 41 0. 41 0 . 42 0 . 42 0. 43 0.43 
Slaughter wt . · -. 22 --. 22 - . 21  - · 23 -. 21 - . 23 
l "  ➔• 80° f at - - 27 - - 27 - . 27 - · 25 "." • 25 - . 24 
l" + 800 muscle o . oo 
211  - 80° fat - . 04 - . 04 - . OJ 
2 1 t  - 80° muscle 0. 03 0. 03 0 . 03 
41 t  + 50° fat 0. 65 0. 65 o . 6¼- 0 . 61+ 0. 60 0. 59 
41 1  + 50° m uscle 0 . 51 0. 51 0 . 51 0. 54 0 . 53 0. 51 
Sonoray 1. d .  - . 21 - . 21 -. 21 - . 18 - . 14 
2 1 1  + 80° fat 0 . 40 o . 4o 0. 38 0 . 36 0. 44 0. 56 
2 1 1  + 80° muscle 0. 05 0. 05 0. 05 
Top ha.,nfat 0 . 08 0. 08 0 . 07 
Top ha� muscle 0. 03 0 . 03 0. 03 
Side hamfat 0. 11 0. 11 0. 11 0. 09 
Sid e  ham. muscle -. 13 - - 13 -. 13 - . 14 - . 19 - . 19 
Rear hamfat - . 02 - . 02 
Rear ha-rn muscle -. 24 -. 24 - - 23 -. 22 -. 22 -. 23 
Coefficient o f  deter- 0. 52 0. 52 0 . 52 0. 52 0 . 51 0 . 51 
mination ( R2 ) 
the 4" + 50° location appeared to  have the greatest effect upon pounds 
of carcass fat trim . The 2 1 1  + 80° fat, the 41 1 + 50° muscle and age 
all contributed about equally. Thus , the older the pig the higher the 
pounds of fat trim.  
Equation 6 fo r  predicti ng th e pounds of carcass fat trim is : 
Y = -3 . 87 + 0 . 0821 ( age 11 days ) - 4. 4510 {1 1 1  + 80° fat depth, in .. ) ;-
6. 8455 ( L� 1 1  -t- 50° fat depth, in. ) + 5 .  0921 ( 4 t t  + 50° muscle depth, in. ) 
53 
-t- 5 e 4181 ( 2 1 1 -t· 80° fat depth , in . )  - 2. 5119 ( side ha.m muscle depth·, in, ) 
- 2 . 4850 ( raar ham muscle depth, in. ) .  Apparently , the carcass fat 
trim can be  predicted either on a percent or pound s _ b2.sis with about 
the sa�e degree of accuracy. 
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TABLE 10 . STANDARD PARTIAL REGRESSION COEFFICIENTS FOR EACH 
TRAIT USED IN PREDI-CTING FAT TRIM POUNDS 
F.quations 
Trait 1 2 3 4 5 6 
Age o . 45 0 . 45 0 . 45 o . 45 0 . 46 o . 45 
Slaughter wt . -. 01 - . 01 - . 01 
l" + 80° fat - . 27 -. 28 - . 28 - . 28 � . 27 - . 27 
l" + 80° mu scle 0 . 05 
2 1 1  - 80° fat - . 05 - . 03 - . 03 
2"  - 800 muscle 0 . 02 0 . 02  0 . 02 
41 1  + 50° fat 0 . 70 o. 66 0 . 67 0 . 65 0 . 61 0 . 60 
4tr + 500 muscle 0 . 50 0. 48 0 . 48 o . 49 0 . 48 0 . 46 
Sorioray 1 .  d .  - . 25 - . 23 - . 2_3 - . 21 - . 16 
2 1 1  + 80° fat 0 . 26 0 . 27 0 . 28 0 . 24 0 • .3.3 o . 47 
2 1 1  + 80° muscle 0 . 04 0 . 04 0 . 04 
Top h amfat - . 01 0 . 02 0 . 02 
Top ham muscl e  - . 02 0 . 01 0 . 01 
Side harnf at 0 . 10 0 . 10 0 . 10 0 . 09 
Side hai.il muscle - . 14 - . 14 - . 14 - - 15 - - 19 -. 20 
Rear h arnfat o . oo 0 . 01 
Rear h am  muscle - . 21 - . 21 - . 21 - .  20 - .20 - . 21 
Coefficient of deter- 0 . 51 0. 51 0 . 51 0 . 51 0 . 51 0 . 50 
mination ( R2) 
Table 11 contains the standard partial regression coefficients 
for each of t he variables u sed to predict the pounds of defatted ham. 
F.quatio n 5 involving 9 measurements accounted for 60:t o f  the variation. 
Slaughter. wei ght appeared to have the greatest single effect of  all the 
variabl es. 
�uation 5 for predicting the pounds o f  defatted ham is : 
Y = o .  74 + 0 . 0609 (slaughter weight , lb . )  + 0 . 0148 (age ,  days) 1 . 5878 
(1" + SOP fat depth , in . ) - 0 . 9804 (4
1 1
_ + 50° fat depth, in . ) - l. J262 
(4" •. 500 muscle depth t in o ) + 0. . 4144 ( sonoray l .d. , sq . in . )  � 1 .  0527 
( 2 1 1 800 fat dept.n , in. ) + 1. 0309 (2
1 l + 80° mus cle . depth, in . )  - 1 . 44.58 
( top hamfat depth , in . ) . 
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TABLE 11 . STANDARD PARTIAL REGRESSION COEFFICIENTS FOR EACH 
TRAIT USED IN PREDICTING DEFATTED HAM POUNDS 
Equations 
Trait l 2 3 4 5 
Age 0 . 21 0 . 21 0. 20 0 . 21 0 .19 
Slaughter wt . o . 4o o .4o o . 4o 0 . 39 0 . 40 
1u + 800 fat - . 22 ... 23 -. 24 9!'. 22 -. 23 
l" + 80° mus cle 0 . 01 
2u - 80° fat - . 12 - . 12 - . 12 
2" - 80° muscle - -15 - - 15 - . 16 - - 15 
40 + 50° fat - . 24 - . 25 - . 24 - . 28 - . 20 
4t, + 50° muscle - . 29  - . JO - . JO - . 29 - . 28 
Sonoray 1 .  d . 0 . 18 0 . 19 0 . 21 0 . 25 0 . 23 
2i r + 800 fat 0 . 22 0. 22 0 . 26 0 . 20 0 . 21 
2 t t  + 80° muscle 0. 28 0. 28 0. 28 0. 25 0 . 26 
Top hamfa.t - . JO - . 29 - . 27 - . 24 - - 25 
Top ham mus cle -. 07 -. 06 - . 05 
Side harnfat - . 00 -. 00  0 . 01 
Side ham muscle 0. 09 0. 10 0 . 09 
Rear hamfat 0. 04 0. 04 
Rear ham muscle - . 02 -. 02 - . 04 
Coeffici ent of deter- 0 . 61 0. 61 0 . 61 0 . 61 0. 60 
mination ( R2 )  
However , the accuracy o f  predi ction o f  the d efatted h am  percent 
was considerably lower than for the pounds of defatted ham as shown in 
table 12 . 2g_uation 9 contains 4 variables to whi ch 4y•:b of the variation 
was attributable as opposed to 47�-& for eq uations 1 through 4 in volving 
fro:n 17 to 10 me2.surements , respectively. The sonoray e stimated 
lon�; s simus dorsi mu scle area was the l argest single contributing 
variable . E:Juation 9 for predicting the defatted ham percent was not of 
large enough masni tude to w2..rrant calculation of any. practical equation 
for predi ction with the currently us.., measure:11.ents . 
Table  13 pres ents the standar- partial regre$sion coeffi cients 
for each measurement u sed in predicting the hm ·and loin index.  As c an 
TABLE 12 . 
Trait 
Age 
Slaughter w t  .. 
1 1 1  + 80° fat 
1 1 1  -i-- 80° muscle 
2 1 1  - 80° fat 
2 1 1  - 80° m1-.1scle 
L}1 1 ·I- 50° fat 
J.pt + 50° mus c::i_e 
Sonor .:1.y L d .  
21 1 + eo0 fat 
2 1 1  + 80° inuscle  
Top hmnf'at 
·rop ham mu s cle 
Side hamfat 
Side .ham mu scl e 
Ro ar hamfat 
Rear ham mu scl e  
Coefficient of deter-
mination (R2 )  
STANDARP PARTIAL REGRESSION COEFFICIENTS FOR EACH TRAIT 
USED IN PREDICTING DEFATTED HAfvI PERCENT 
:!'quations 
1 2 3 4 5 6 7 
0 . 03 0 . 03 0 . 03 
- . 02 - . 02 - . 02 
- . 18 - .. 16 - . 15 - . 14 - . 14 
- . 06 
- . 09 - . 11 - . 10 - . 11 - . 05 
- . 12 - . 11 - . 11 - . 11 
- . 52 - . 48 - . 48 - . 54 - . 49 - . 56 - . JS 
- - 39 - - 37 - . 37 - . 40 - - 39 - . 40 - - 33 
0 . 32 0 . 29 0 . 28 0 . 26 0 . 27 0 . 31 0 . 37 
0 . 51 o . ,+9 o . 47 o . 47 o . 46 0 . 32 0 . 22 
0 . 31+ 0 . 34 O . JL� 0 . 33 0. 32 0 . 24 0 . 23 
- . 20 - . 25 - . 25 - . 24 - . 25 - . 23 - - 27 
0 . 03 - . 00 - . 01 
- . 01 - . 01 - . 02 
0 . 17 0 . 17 0 .17 0 . 18 0 .16 0 . 16 
- . 01 -. 02 
- . 05 - - 05 - . 04 
0 . 47 0 . 47 0 . 47 0 . 47 o . 46 o . 46 o. 44 
8 
- . 26 
- - 32 
0 . 29 
0 . 19 
- . 26 
o . 43 
9 
- . 27 
- . 28 
0 . 43 
- - 25 
0 . 43 
\.r\ °' 
TABLE 13 . STANDARD PARTIAL REGRESSION COEFFICIEi.\JTS FOR EACH TRAIT 
USED IN PREDICTING HAN AND LOIN INDEX 
Equations 
Trait 1 2 3 4 5 6 7 8 
Age · 0  .. 26 0 . 26 0 . 26 0 . 26 0 . 27 0 . 26 0 . 21.} 0 . 24 
Slaughter wt., - • Ol-1, - . 05 - . 05 
1 1 1  ->-- 80° fat - . 08 - . 11 - .12 - . 16 - . 16 
1 1 1  + 800 mu scle 0 .. 10 
2 l l  - 800 fat 0 . 17 0 . 21 0 . 21 0 . 19 0 . 20 0 . 15 
2 1 1  _ 8G0 muscl e - . 16 - .17 - .17 - . 18 - . 18 - . 19 - . 20 - . 16 
41 1  + 50° fat - e lJ - . 21 - . 21 - . 16 - . 20 - . 27 - . 16 
l-i,1 1  + 50° mu scl e - . 02 - .. 0 5 - . 05 
Sonoray 1 .  d . 0 . 1�9 o .  51+ 0 . 55 0 . 53 0 . 54 0 . 57 0 � 55 0 . 67 
2: 1 + 80° f at - . 07 - . 05 - . 04 
2 1 1  + 80° mu scle - . 00 - . 01 - . 01 
Top ham.fat • � - 20 - . lJ - . 12 - . 06 
Top ham mu scl e  - . 14 - . 08 - . OB 
S:lq.e ha..rnf at - el6 - . 16 - .16 - .17 - -17 - . 18 - . 18 - . 16 
Side ham mus cl e  - . 01 - . 01 - . 01 
Rear hamfat - . 01 0 . 01 
Rear ham muscle 0 . 02 O e 02 0 . 02 
Coefficient of deter- o. 49 o . 48 O. L�8 
mination ( R2 ) 
0 . 48 o . 48 o . 47 o . 46 o .46 
9 
0 . 21 
0 . 58 
- -13 
o . 45 
10 
0 . 18 
0 . 61 




be seen from table 13 , 43% of the variation could be attributed to the 
sonoray estimated longissimus � muscle area arid the age . measurements. 
Additions of more measurements or variables would increase this percent 
of the var_ia tion accounted for up to 49% when all the measurements were 
included. Currently used measurements did not warrant the calculation 
of a prediction _ equation for use with ultrasonic measurements to 
estimate the h am· and loin index. 
The results of attempts to predict the hamfat trim 1 or the fat 
normally trimmed to arrive at the trimmed ha� and th e hamfat trim 2 or 
the amount of fat removed when the ham was completely skinned and 
trim.med or defatted are presented in tables 14 thro ugh 17. As can be 
seen from examining the t ables , the present measurements are not highly 
valuable for predicting the se traits. F.quation 5 co ntaining 10 measure­
ments controlled 41% of the variation _ for predicti ng the percent of fat 
trim 1 . Predic tion of the fat trim 1 on t he pounds b asis resulted in 
equation 10 involving 5 variables which accounted for 41i of the 
va�iation $ Forty-three percent of the variation involved in predicting 
the total fat trim or fat trim 2 was attributabl e to the so noray muscle 
reading at 2 1 1  + 80° e..nd the top ham muscle read ing when the trim was 
expressed as perc ent . When the fat trim 2 was expressed in po unds , 
equation 9 involving 3 vari ables controlled 42-/, of the variationo 
The percent ha.vn o f  the live ,;,:reight could no t be predicted with 
enough ace:urctey to warr.2.nt a table .  Only 35� o f  the variatio n was 
controlled by 15 variables. Thus , based upon the measurements used in 
this study, thi s trait could not be predicted a.qcurately. 
TABLE 14. STANDARD PfuqTIAL REGRESSION COEFFICIENTS FOR EACH TRAIT 
USED IN PREDICTING HAMFAT TRIM 1 P0Utv1DS 
Equations 
Trait l 2 3 4 5 6 7 8 
Age 0 . 38 0 . 38 0 . 39 0 . 37 0 . 36 0 . 36 0 . 39 0 . 39 
Slaughte� wt . 0 . 22 0 . 22 0 . 22 0 . 20 0 . 26 0 . 26 0 . 25 · 0 . 24 
1 1 1  +· 80° fat - -13 -.lJ - . 12 
1 1 1  + 80° muscle -. 00 
2 1 1  - 2,()0 fat 0 . 07 0 . 07 0 . 08 
2 1 1  - 8CP muscle 0 . 19 0 . 19 0 . 19 0 .18 0 . 15 0 . 14 
41 1  + 50° fat 0 .16 0 . 16 0 .15 0 .15 0 . 07 
I.J.1 1  �- 50° muscle 0 . 33 0 . 33 0 . 33 0 . 34 0 . 30 0 . 27 0 . 31 0 . 30 
Sonoray 1 .  d . - . 20 - . 20 - . 21 - -15 - . 27 - - 29 - � 24 - . 28 
2 1 1  + 80° fat 0 . 16 0 . 16 . 0 . 14 0 .12 
2 1 1  + 80° muscle - .13 - .lJ - . 14 - . 20 - . 22 - - 23 - . 23 -. 20 
Top hamfat - . 24 - . 24 - . 25 - . 26 - . 22 - . 20 - . 18 - . 05 
Top ham muscle - . 20 - .-20 - . 21 - . 22 - . 20 - . 20 - . 16 
Side harnf at. 0 . 24 0 . 24 0 . 23 0 . 22 0 . 23 0 . 22 0 . 20 0 . 21 
Side . ham muscle 0 . 02 0 . 02 0 . 02 
Rear hmnfat - . 02 - . 02 
Hear ham muscle - -15 - . 15 - . 14 - -13 
Coefficient of deter- o .48 0 . 48 0 . 48 o . 48 0 .  l.}7 0 . 47 o . 46 o . 45 
mination (R2 ) 
9 
o . 4o 
0 . 25 
0 . 30 
- . 2J 
- . 21 




0 . 32 
0 . 29 
- . 24 





TABLE 15. STANDARD PARTIAL REGRESSION COEFFICIENTS FOR EACH 
TRAIT USED IN PREDICTING HP,MFAT TRIM 1 PERCENT 
F.quations 
Trait 1 2 3 4 5 
Age 0 . 36 0 . 36 0 . 37 0 . 38 0 . 37 
Slaughter ·wt . 0 . 10 0 . 10 0 . 11 
1 1 ' + 80° fat - - 11 - . 09 - . 08 
1 1 1  + 80° muscle - . 04 
2" - 80� fat 0 . 07 0 . 06 0 . 06 
21 1  - Boo muscle 0 . 21 0 . 21 0 . 21 0 . 20 0 . 17 
41 1  + .50° fat 0 . 15 0 . 19 0 .18 0 . 21 0 . 01 
4t t  + .500 mus cle 0 . 41 0 . 42 o . 42 o . 45 o . 41 
Sorioray 1 .  d ., - . 19 - . 21 - . 23 - - 15 - . 19 
2 1 1  + 80° fat 0. 24 0 . 23 0 . 19 0 . 24 0 . 34 
2u + 80° muscle - . 18 - . i8 - .18 - . 22 - . 22 
Top ha>nf at - - 17 - . 20 - . 21 ... . 24 - . 20 
Top ham muscle  - - 15 - .18 - .19 - . 20 - . 17 
Side hamfat 0 . 25 0 . 26 0. 25 · 0 . 27 0 . 28 
Side ham muscle o . oo o . oo o . oo 
Rear hamfat - . 04 - . 04 
Rear ham muscle - - 13 - . 14 - . 12 - . 14 
Coefficient of deter- O . l+4 o . 44 o. 44 0 . 43 0 . 41 
mination (R2 ) 
TABLE 16 . STAJ.�DARD PARTIAL REGRESSION COEFFICIENTS FOR EACH TRAIT 
USED IN PREDICTING HAi�FAT TRL.� 2 PERCENT 
Equations 
Trait 1 2 3 4 5 6 7 8 9 
Age 0 . 07 0 . 07 0 . 07 
Slaughter wt . 0 . 01 - . 00 0 . 02 
1 1 1  + eo0 fat 0 . 05 o . oo 0 . 04 
1 1 1  + soo muscle 0 .14 
2 1 1  - 80° fat 0 .16 0 . 21 0 . 24 0 . 26 0 . 29 0 . 27 0 . 19 
2 1 1  - 80° muscle 0 . 16 0 . 15 0 .16 0 . 15 0 . 17 0 . 14 
41 1  + 50° fat 0 . 21-} 0 . 12 0 .10 
41 1  + 500 muscle 0 . 35 0 . 31 0 . 31 0 . 21 0 . 22 0 . 2J 0 . 23 0 . 15 
Sonoray 1 .  d .  0 . 05 0 . 12 0 . 06 
2 1 1  + 80° fat 0 . 19 0 . 22 0 .10 
2 1 1  + 80° mus cle - - 39 - - 39 - . 40 - - 44 - . 46 - - 51 - - 50 - -55 ..:. .44 
Top hamfat 0 . 06 0 . 16 0 .12 0 . 13 
Top ham muscle - . 26 - - 17 - . 20 - . 24 - - 33 - - 33 - . 31 - - 35 - . 34 
Side hamfat 0 . 05 0 . 05 o. q2  
.:;ide ham muscle - . 11 - . 11 - .10 
Rear harnf at - . 16 - . 14 
Rear ham muscle - . 20 - . 20 - - 13 - .16 - .16 
Coefficient of deter- 0 . 53 0 . 52 0 . 51 o . 49 
mino.tion ( H2 )  
o . 48 0 . 46 0 . 45 0 . 44  . 0 . 43 
� 
TABLE 17 . STANDARD PARTIAL REGRESSION COEFFICIEI-JTS FOR EACH TRAIT 
USED IN PREDICTING HAMFAT TRIM 2 FOUNDS 
F..quations 
Trait 1 2 3 4 5 6 7 
Age 0 .15 0 . 15 0 . 16 0 . 17 0 . 18 0 . 17 . 0 . 13 
Slaughter wt . 0 . 22 0 . 20 0 . 22 0 . 24 0 . 23 0 . 29 0 . 30 
1 1 ' --:- 80° fa.t _ ., QO - - 07 - . 04 
1 1 1  + 80° muscle 0 . 18 
2 1 1  - 80° fat 0 . 17 0 . 23 0 . 26 0 . 24 0 .18 0 . 17 
2 1 1  - 80° nr.1. scle 0 .15 0 . 13 0 .14 0 . 13 
LJ.1 1  + 500 fat 0 .19 0 . 04 0 . 02 
!.�1 1  + 50° �nu scle 0 . 27 0 . 23 0 . 22 0 . 21 0 . 22 0 . 22 0 . 14 
Sonoray 1 .  d .  - . 00 0 . 09 0 . 01+ 
2 1 1  + 80° fat 0 . 14 0 .18 0 . 07 
2 1 1  �:-- 800 mn.scle - - 33  - . 31-l- - - 35 - - 38 - - 37 - . 42 - . 46 
'l'op hamfat - . 06 0. 08 0 . 03 
Top ham muscle - - 33 - . 22 - - 25 - . JO - . 29 - - 29 - . 32 
Side hamfat 0 . 07 0 . 07 0 . 04 
Side · ho.m muscle - . 08 - . 07 - . 06 
Roar hamfat - . 16 - . 13 
Rear. ham muscle - . 2J - . 22 - . 16 - -17 - .16 
Coeffici ent of deter- 0 . 51 o . 49 o .49 0 . 48 0 . 47 o . 45 o .44 
minution (R2 ) 
8 
0 . 33 
0 . 13 
- . 45 
- . Jl 
o . 43 
9 
0 . 33 
... .  35 
- - 29 




SUMMARY kl\JD CONCLUSIONS 
Tnis project has evaluat ed th e Branson illtrasoni c  Animal Te ster 
Model No . 12  as a means for e st imating various tr aits which are 
indi c ative· of the meatiness  o f  live s-w:i..ne .  The 78 pigs evaluated 
weighed an aver age of 202 ± 6 . 6 pounds and were 159 t 1 2 .9 days of age 
when they were sl aughtered . The pigs used in th e evalu ati on repr esented 
six pur ebred br e eds from the South Da�ot a Swine Evaluation Station as 
well as cros s e s  from two of the univer sity ' s swin e herds .  Sever a]_ 
simple correlation s were comput ed as an evaluation o f  th e accuracy o f  
measuring t h e  carc as s traits o n  th e l ive pi g. 
One of the go al s  of the project was to measure and compare the 
ac curacy of estimating the longis simus dorsi mus cle are a by differ ent 
numbers o f  sonoray readings . There was ess enti ally no di fferenc e  
between the area me asured with readings ta1<:en a t  thr ee lo cations and 
that measured wi th me asur ements tak en at ten lo cati ons as the 
correlation co effici e nts were 0 . 61 and 0 . 64, r e spectively , for the 
th ree arid t en lo c ations . Thus , methods of plotting the estim ated area 
from three locations arc e s s en ti ally as accurat e as those involving 
t en lo catio�s and result in a savin�s _ of plo tting time . 
Lndi vidu a1 r eading s involved in th e lmw:is simus dorsi  area 
measurements pos sessed correlations whi ch indicat ed possible usefulness 
for multiple regression arid correlation predictive purposes .  
In general , the me asu rements t 2_� en on th e li ve animal prod c e  
highly si gnific ant correlation s  1.-:ith t£1e ham and lo:;i.n , l e an cut s ,  p i.ma. 
c ut s and fat tr im. expres sed eithe r  as per c ent or po und s . The 
measurements taken on the live animal also were generally highly 
significantly related to carcass measuremen ts. 
64 
The measurements taken on the ham did not possess as high a 
relation ship to the value of the carcass as did those measurements 
taken at the 10th rib area. These same measuremen ts  were not as highly 
related with each other as were those at the 10th rib a1·ea. 
Another aspect of the project was to evaluate the ultrasonic 
measurements for predicting various carcass traits .  One o f  the traits 
which could be accurately predicted was the lon gissimus dorsi muscle 
area. Further improvement in accuracy over the usual method of measure­
ment by the plottin g technique was achieved by usin g a n umber of 
individual fat and muscle depth readin gs in combination with age in 
prediction equations. One equation involving only age, one fat reading 
and one muscle reading had a multiple correlation of about 0 . 71. Other 
readin gs tended to increase the value of the correlation ; however , only 
a small amount of increased accuracy was achieved over the simplest 
equation. F.quations of this nature appear to be reliable as well as 
definitely speedin g up and facilitating the measuremen t of the 
lon gissimus dorsi. 
other traits which could be accurately predicted were lean cuts 
as percent or pounds, carcass fat trim as pounds or percent and pounds 
of defatted ham . 
However, the ham and loin percent , ham and loin index, defatted 
ham percent, percen t  and pounds of hamf at trim and the ha"l11 percent of 
live weight co uld not be accurately predicted with various · combi nations 
of a total of 15 ultr asonic measurements ,  age and slaughter 
weight . 
Ultrasonic rneasure11ents appear to be useful as an aid for 
selection o f  swin e on certain traits. Currently this tool c an  be 
65 
used to  me asure fat thickness , 1£ngi ssi1!];� _dorsi mus cle ar ea, lean cuts 
and carcass fat trim with reasonabl e  accuracy. 
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APPENDIX 
TABLE 1 .  MEA.l.\IS AND STANDARD DEVIA'l1IONS FOR 
LIVE MEASUR&\fENTS AND CARCASS CUT-OUT 
Variable Mean . S . D .  -----------·----------------------------
Age at slaughter (days) 
Slaughter wtc,  lb. 
1 1 1  + 800 fat, in. 
1 1 1  + 80° muscle, in. 
2u - 800 fat, in. 
2 1 1  - 800 muscle, in. 
4" + 50° fat, in. 
4 1 1 + 50° muscle, in. 
Ri ght sonor ayed 1. d. area, sq . in. 
2 i i  + 800 fat, in. 
2 1 1  + 80° muscle, in.  
Top hamfat, in. 
Top ham muscle, in. 
Side harnfat, in. 
Side h am muscle, in. 
Rear harnf at, in . 
Rear harn muscle, i n . 
Right actual 1. d. area ,  sq . in. 
Ham -and loin, percent 
Lean cuts, percent 
Fat trim, percent 
Defatted ham , p ercent 
Ham, percent of live wei ght 
Hmnfat tri:11 1, percent 
Harrifat trim 2 , percent 
Ham and loin index 
Lean cuts � pounds 
Fat trim , pounds 
Defatted ha.rn, poun _,.. s 
Hamfa.t tri.rn 1, pounds 
Ha.--nfat triJn 2, · pounds 
158 . 5  
202. 0 . 
1. 43 
1 .47 









0 . 88 
2 . 03 
1. 07 
2 . 40 
4. 66 






21 . 65 





















0 . 14 
0 . 20 
0 . 63 
2. 09 
2 . 66 
2. 88 







1 . 01 
0 . 65 
0 . 61 
TABLE 2 . CORRELATION COEFFICIENTS BETWEEN CARCASS CUT-OUT 




and Shou.1- Lean Primal Lean Fat Green 
Percents Ham Loin loin der cuts Belly cut trim trim ha.rn 
Harn 0 . 74 0 . 19 0 . 52 - . 05 0. 33 - . 45 0 .10 0 . 06 - . 66 0 . 27 
Loin 0 . 31 0 .. 81+ 0 . 69 0 .. 14 0 . 53 - .. J5 0 . 31 - . 06 - - 51 0 . 06 
i-:2:n and loi':1 0 . 62 0 . 62 0 . 72 0 . 06 0 . 51 - . 48 0 . 24 - . 01 - - 70 0 .19 
Shoulder 0 . 29 0 . 35 0 . 38 0 . 88 o . 66 0 . 07 0 . 61 - . 28 - - 32 0 . 31 
Le::tn cut s 0. 62 0 . 65 O .  7L� o . 4-4 0 . 71 - . JI+ 0 . 47 - . 13 - . 69 0. 29 
Belly - . 21 - .. 20 -. 24 0 .11 - .11 0 . 95 0 . 31 - . 24 0 . 05 0 . 01 
Primal 0 . 52 0 . 57 0 .. 63 0 . 52 0 . 67 0 . 19 0 . 65 - - 27 - . 69 , 0 . 31 
Lean trim - .13 - . 22 - . 21 - . l+O - . 32 - - 34 - . 43 0 . 99 - - 35 - . 41 
Fa.t trtm - . 46 - - 37 - . 4t3 - . 21 - . 42 0 . 07 - - 34 - .. 25 0 .97 - . 04 
Groen h:m1 0 . 75 0 . 21 o·6 .5'�- 0 . 19 o .45 - - 19 0 . 31 - - 25 - . 26 0 . 70 
Def at ted ha..-rn 0 . 74 0 .. 1�2 o . 66 0 . 30 0 . 59 - . 22 0 . 42 - . 23 - . 58 o . 47 
Ha.�f at trim 1 - - 33 - . O¼, - . 21 0 . 2.7 - . 02 o .46 0 . 18 - - 37 0 . 72 0 . 31 
Hrunf at trir'rl 2 _ _ 1-1-2 - ♦ -39 _ _  47 - - 23 - . 42 0 . 10 · - . 32 0 . 03 o . 66 - . 04 




0 . 38 
0 • .54 
0 . 52 
o . 66 
- . OI+ 
o . 66 
- - 37 
- . 40 
0 . 70 
0 . 82 
- - 05 
- - 55 
Ham- Ham-
fat fat 
trim 1 trim 2 
- - 58 - . 44 
- . Jl - . 48 
- - 52 - - 55 
0 . 09 - . 2? 
- - 37 - . 55 
0 . 31 0 . 06 
- . 21 - - 54 
- . 49 - . 14 
0 . 57 0. 63 
0 . 08 0 . 02 
- - 25 - - 54 
0. 98 0 . 65 














ifamf at trim 1 
TABLE 3 . CORRELATION COEFFICIENTS AMONG CARCASS CUT-OUT PERCENT 
Ham 
and Shoul- Lean 
Loin loi.n der cuts Eelly Primal 
o. 41 0 . 83 0 .16 0 . 72 - - 37 0 . 54 
0 . 85 0 . 26 0. 79 - - 35 0 . 62 
0 . 25 0. 90 - . 43 0 . 69 
0 . 65 0 . 02 o . 68 
- - 33 0 . 85 




0 . 12 
- •  OL� 
O .  OL� 
- . JO 
- . 10 
- . 26 
- . 24 
Fat 
trim 
- . 63 
- - 53 
- . 69 
- . 1--1-1 
- - 73 
- . 01 




0 . 75 0 . 83 
0 . 23 · 0 . 53 
0 . 58 o . so 
0 . 24 O. L-i,6 
0 . 56 0 . 84 
- . 21 - . 20 
o . 46 0 . 76 
-. 2J -. 20 
' - . 29 - .61 
0 . 79 
· Correlation of 0 . 27 t P < . 05 ; 0 . 34, P <. 01 .  
Ham- Ham-
fat fat 
trim 1 trim 2 
- - 70 - ♦ 55 
- - 35 0 .. 53 
- . 62 - . 64 
0. 02 o • . 4o 
- • Li,8 - . 68 
0 . 33 0 . 05 
- . 31 -. 69 
- - 43 o . oo 
o .  61-1- o. 68 
- . 08 - . 23 
- - 39 - . 74 
0 . 56 
� 
TABLE 4. COR..�ELATION COEFFICIENTS AMONG CARCASS CUT-OUT POUNDS 
Ham 
and Shoul- Lean Lean Fat Green Def. 
Loin loin dcr cuts Belly Primal trim trim ham ham 
H2.m o . 48 0 .  814 0 . 1-1-1 0 . 76 - . 08 0 . 62 - . 07 - - 33 0 . 78 0 . 87 
Loin 0 . 88 o . 48 0 . 82 - . 04 0 . 69 - . 16 - . 23 o . 44 0 . 61 
ham ar.d loin 0 . 52 0 . 92 - . 07 0 . 77 - .14 - . 32 0 . 70 0 . 85 
Shoulder 0 . 82 O . JO 0 . 83 - . Jl - . OJ 0 . 59 o . 64 
Lea.YJ. cuts 0 . 09 0 . 91 - . 24 - . 2J 0 . 74 0 . 87 
8e1ly 0 . 51 - . 27 0 . 20 0 . 24 0 .11 
Primal - . 32 - .12 0 . 75 0 . 80 
Lean trim - . 28 - . Jl . - . Jl 
Fat tritn I 0.15 - . 24 
Green ham 0 . 83 
Defatted ham 
liamf at tr:Lrn 1 
· Correlation of 0 . 27 ,. P < . 05 ; O . J4, P < . 01. 
Ham- Ham-
fat fat 
· trim 1 trim 2 
- - 13 - -13 
0 . 05 - . 22 
- . 04 - . 21 
0 . 37 - . 00 
0 .15 - . 14 
o . 47 0 .19 
0 . 33 - . 04 
- . 41 - . 08 
o . 68 o . 68 
0 . 50 0 . 31 
0 .14 - - 23 
o . 66 
'1 
N 
Chilled wt . 
1st .rib b . f. 
Last rib b . f. 
Last lPJnbar b. f. 
Av . b . f e 
Length 
Right L d. 
Left l .. d .  
Harn probe cD.rcass  
Ham % of  lw 
TABL� 5 . CORRELATION COEFFICIENTS AMONG CARCASS MEASUREMENTS 
Last Last Ham. Ham Ham-
ib r i b lu Jnbar Av. fil ght. Lert. probe 
i, or .Loin ri .luJ Rig t ft % -
, . f. b . f . b. f . b. f. Len�t h l .d. l.d. carca ss ·1w index f f gt  a  
- � ll..J- 0. 21 0 . 06 o . oo 0 . 28 0 .11 0 .19 0 . 03 - . 10 a 
0 . 33 o . 48 0. 81 - - 37 - . 51 - . 54 0. 47 - - 27 
0 . 55 o . 68 - . 19 - - 29 - . 20 0 . 51 - . 43 
0 . 81 - - 34 - . 41  - . JO 0 . 61 - . 36 
- . 39 _ _  45 - . 4J 0 . 65 - - 39 
0 . 23 0 . 21 - - 27 0 . 08 
0. 89 - . 44  0 . 50 0 . 82 
- . 36 0. 42 
- - 35 
0. 90 
Correl D-tion of 0 . 27, P < . 0.5 ; 0 . 3L�, P <: . 01 .  
a Correlation values not computed . 
""1 
\...v 
TABLE 6. CORRELATION COEFFICIENTS BETWEEN CA..�CASS MEASUR.Bl1ENTS 
AND CARCASS CUT-OUT POUNDS 
Pounds 
Ea.lll 
and Shoul- Lean Primal Lean Fat Green Def. 
Measurements Harn Loin loin der cuts Belly cuts trilll trim ham . ham 
Chilled wt. 0 . 37 0 . 38 0 . 44 0. 61 0 . 58 o .46 0 . 69 - .16 o . 4o 0 . 71 o . 46 
1st rib b. f.  -- 33 - . 61 - . 55 - . 45 - . 58 - . 08 - . 54 0 . 29 0 . 28 - - 32 - . 54 
Last rib b. f .  - . J6 - . 25 - - 35 - -17 - . 32 0 .13 - . 22 - . 12 o . 68 - . 01 -. 36 
Last lumbar b. f. - - 31 - - 29 - . 35 - . 43 - . 143 - . 01 - . 38 0 . 02 0 . 38 - - 17 - •  L�O 
Av. b . f. - . 40 _ _ 149 - . 52 - . 42 - - 55 - e OO - . 47 0 .11 0 . 51 - . 22 - - 53 
Length 0 . 23 0 . 34 0 . 33 o .44 O . l.t-J - . 04 0 . 36 - -17 0 . 12 0. 29 0 . 32 
Right l.d.  o . 49 0 . 55 0 . 61 0 . 35 0 . 57 0 . 11 0 . 54 - . 21 - . 28 I 0 . 41 0 . 62 
Left l . d .  0 . 48 0 . 58 0. 62 0 . 37 0. 60 0 .11 0 . 56 - . 114 -. 26 o . 44 0 . 59 
Ha� probe carcass - . Jl - ., 46 - . l1.5 - . J6 - • '+8 - . 07 - . 44 0 . 27 0 . 37 - .19 - . 50 
Ham �� of lw 0 . 85 . 0 .')4 0 . 67 0 .13 0 .51 -. JO 0 . 32 - . 04 - . 48 o. 48 0 . 69 
Ham-loin index a 0 . 62 - . 45 0 . 76 -- -- -- -- -- -- -- --
Correlation of 0 . 27, P < o 0.5 ; O _, Jl-l· , P < . 01 .  
a Correlation values were not computed. 
Ham- Ham-
fat fat 
trim 1 . trim 2 
0 . 59 o . 44 
- . 05 0 . 37 
o .46 0 . 59 
0 .13 o . 42 
0 . 20 0 . 55 
0 . 13 - . 00 
0 . 02 - - 33 
0. 07 - - 27 
0 . 10 0 . 52 
- - 39 - . 35 
- . 25 - - 39 
--.J 
+=" 
TABLE 7 . CORRELATION COEFFICIENTS BETWEEN CARCASS MEASUREMENTS 
AND CA.B.CASS CUT-OUT PERCENT 
Pound s 
Ham 
and Shoul- Lean Primal Lean Fat Green Def. 
Measurements Ham Loin loin der cuts Belly cuts trim trim ham ham ---
Chilled wt. - - 31 - .15 - - 27 0 .19 - . 12 0 .17 - . OJ 0 . 31 0 . 18 o . o4 - .10 
1st rib b . f . - . 20 - - 56 - . 46 - . 46  - - 57 - . OJ - . 60 0 . 30 0 . 36 - - 27 - - 50 
La.st rib b . f. - - '+9 - .. J8 - - 51 - . J4 - . 56 0 . 07 - . _54 - -15 0 . 69 - - 21 - - .53 
Last lumbar b. f. - - 31 - - 31 - - 37 - - 55 - . 54 - . 01 - - 57 0 . 01 o . 43 - . 24 ... .  46 
Av . b . f. - - 39 - . 52 - - 54 - .jJ - . 66 o . oo - . 69 0 . 11 0 . 57 - - 29 - -59 
Lern�th - . 01 0 . 18 0 . 11 0 . 37 0 . 25 - . 16 0 . 17 - . 22 0 . 04 0 . 08 0 . 15 
Right l . cl.. 0 . 37 o . 1 �9 0 . 52 0 . 35 0 . 56 0 . 07 0 . 62 - - 23 _ _  35 , o . 42 0 . 58 
10ft l . d. 0 . 33 0 . 50 o . 49 0 .  Jl-1, 0 .  5l� 0 . 05 0 . 59 - . 17 - - 35 o . 4o 0 . 52 
Ham probe carcas s - . 29 - . 48 - . J-1-6 _ _  l1,!. �  -. 56 - . 07 - . 62 0 . 26 0 . 43 - - 23 - - 55 
1-!.e�-n '/o of lw 0 .  89 . 0 •· L�l 0 . 77 0 . 20 0 . 69 - - 31 0 . 55 - . OJ - . 51 0. 76 0 . 82 
Ham-loin index -- 0 . 76 0 . 73 - - .51 0 . 83 -- -- -- -- -- --
Correlation of 0 . 27 ,  P <. 05 ;  O . J4, P < . 01 . 
a Correlation values were not computed . 
Ham- Ham-
fat fat 
trim 1 . trirn 2 
o .48 0 . 20 
0 . 01 0 . 51 
0 . 51 0 . 62 
0 .19 0 . 50 
0 . 26 0 . 65 
0 . 08 - . 10 
- . 07 - •  l1-8 
- . 02 - .44 
0 . 17 0 . 62 - - 55 - - 53 
- - 39 . - - .59 
" 
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